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' description 

Texas Instruments transistor-transistor-logic (TTL) 
family of high-performance bipolar digital integrated 
circuits comprises five distinct series of compatible 
product lines. These product lines offer the digital 
systems designer a full spectrum of performance 
ranges in order to optimize system cost and perfor- 
mance. The available choices range from the very high 
performance of the Schottky-clamped^ functions for 
systems operating typically up to 125 megahertz to 
low-power functions with power consumption of 
only one milliwatt per gate. 

Typical characteristics of the five TTL series offered 
are shown in Table I and their respective speed/power 
relationships are illustrated in Figure A. 



SPEED-POWER RELATIONSHIPS 
OF DIGITAL IC FAMILIES* 
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FIGURE A 
TABLE 1-54/74 FAMILY TYPICAL SSI PERFORMANCE CHARACTERISTICS 



SERIES 


GATES 


FLIP-FLOPS 


Speed-Power 


Propagation 


Power 


Clock Input 

Frequency 

Range 




Product 


Delay Time 


Dissipation 


54LS/74LS 


19 pJ 


9.5 ns 


2mW 


dc to 45 MHz 


54L/74L 


33 pJ 


33 ns 


1 mW 


dc to 3 MHz 


54S/74S 


57 pJ 


3 ns 


19 mW 


dcto 125 MHz 


54/74 


100pJ 


10 ns 


10 mW 


dc to 35 MHz 


54H/74H 


132pJ 


6 ns 


22 mW 


dc to 50 MHz 



features 

EASE OF SYSTEM DESIGN 

• Full compatibility provides choice from five distinct performance ranges 

• Broad range of functions are offered in each series 

• Diode-clamped inputs are provided on all high-performance functions 

• Terminated,controlled-impedance lines are not normally required with TTL 

• Low output impedance: 

Provides low a-c noise susceptibility 
Drives high-capacity loads 



FULL COMPATIBILITY IS DESIGNED INTO Tl TTL 

• All series are designed for single 5-volt power supply 

• All series provide one-volt or greater typical d-c noise margins 

• Power dissipation relatively insensitive to operating frequency 

• Switching times are guaranteed at full d-c loading 

• Compatible with most logic families such as DTL, MOS, CMOS 



■^Integrated Schottky-Barrier diode-clamped 
transistor is patented by Texas Instruments. 
U.S. Patent Number 3,463,975. 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 





54 FAMILY 
74 FAMILY 


SERIES 54 
SERIES 54H 

SERIES 74 
SERIES 74H 


SERIES 54L 
SERIES 74L 


SERIES 54LS 

SERIES 74LS 

WITH 
DIODE 
INPUTS 


SERIES 54LS 

SERIES 74LS 

WITH 

EMITTER 

INPUTS 


SERIES 54S 
SERIES 74S 


UNIT 






Supply voltage, Vcc (see Note 1) 


7 


8 


7 


7 


7 


V 


Input voltage 


5.5 


5.5 


7 


5.5 


5.5 


V 


Interemitter voltage (see Note 2) 


5.5 


5.5 




5.5 


5.5 


V 


Off-state (high-level) voltage applied 
to open-collector outputs of SSI 
circuits (see Note 3) 


'06, '07 


30 










V 


'16, '17, '26 


15 










Others 




8 


7 


7 


7 


High-level voltage applied to a disabled 3-state output 


vcc 




7 


7 


vcc 


V 


Operating free-air temperature range 


54 Family 


-55 to 125 


°c 


74 Family 


0to70 


Storage temperature range 


-65 to 150 


°c 



NOTES: 1 . Voltage values, unless otherwise noted, are with respect to network ground terminal. 

2. This is the voltage between two emitters of a multiple-emitter transistor. This rating applies between inputs that go directly into 
the same AND or NAND gate in the functional block diagram. 

3. Ratings for MSI parts are given on the individual date sheets. 

unused inputs of positive-AND/NAND gates 

For optimum switching times and minimum noise susceptibility, unused inputs of AND or NAND gates should be 
maintained at a voltage greater than Voh min (s^ tables of electrical characteristics), but not to exceed the absolute 
maximum rating. This eliminates the distributed capacitance associated with the floating input, bond wire, and package 
lead, and ensures that no degradation will occur in the propagation delay times. Some possible ways of handling unused 
inputs are: 

a. Connect unused inputs to an independent supply voltage. Preferably, this voltage should be between Voh min and 
4.5 V. Series 54LS/74LS devices with diode inputs may be connected directly to VqC- 

b. Connect unused inputs to a used input if maximum drive capability of the driving output will not be exceeded. 
Each additional input presents a full load to the driving output at a high-level voltage but adds no loading at a 
low-level voltage. 

c. Connect unused inputs to Vcc through a 1-k£2 resistor so that if a transient that exceeds the input maximum 
rating should occur, the impedance will be high enough to protect the input. One to 25 unused inputs may be 
connected to each 1 -kfi resistor. Series 54LS/74LS devices with diode inputs may be connected directly to Vcc- 

d. Connect unused inputs to any fixed-high-level compatible output such as the output of an inverter or NAND gate 
that has its input(s) grounded. Maximum high-level drive capability of the output should not be exceeded. 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



input-current requirements 



Input-current requirements reflect worst-case conditions over the specified recommended operating free-air temperature 
and Vrjc ranges. The table below shows maximum input current requirements and nominal base resistor values for 
standard loads in each TTL series. A standard load is defined as an input connected to a single emitter or diode that is 
associated with a pull-up resistor having the value indicated in the table. However, some inputs are tied to more than 
one input transistor (or diode), or the base-resistor values of some inputs have been changed either to reduce 
input-current requirements or to improve performance. Therefore, the input-current requirements may vary. Consult 
the electrical characteristics table for the particular device type to determine the input-current requirements of each 
input. 

STANDARD INPUTS (ONE LOAD) 



SERIES 


NOMINAL VALUE OF 
INPUT PULL-UP RESISTOR 


MAXIMUM HIGH-LEVEL 
INPUT CURRENT 


MAXIMUM LOW-LEVEL 
INPUT CURRENT 


54/74 


4k« 


40 mA 


-1.6 mA 


54H/74H 


2.8 kJ2 


50 mA 


-2 mA 


54L/74L+ 


40 kn 


10 mA 


-0.18 mA 


8kfi 


20 M 


-0.8 mA 


54LS/74L3 


18ki2 


20 mA 


—0.4 mA 


54S/74S 


2.8 kn 


50 mA 


-2 mA 



+Series 54L/74L has two different types of standard inputs as shown. 



Since low-level input current is primarily a function of the input base resistor, two or more inputs of the same NAND 
or AND gate may be tied together and still be considered one load at a low logic level, but at a high logic level, each 
input is an additional load. 



Currents into inp 
of current flow. 



: terminals are specified as positive values. Arrows on the d-c test circuits indicate the actual direction 



drive capability 

The maximum value of Iql 9'ven under "recommended operating conditions" reflects the ability of an output to sink 
current from a number of loads at a low voltage level and maximum Iqh reflects the ability to supply current at a high 
voltage level. Each standard output at a low level is capable of sinking current from 10 standard loads of its own series 
(20 standard loads for Series 74L and 74LS), and at a high level is capable of supplying current to either 10 or 20 loads 
of its own series. The fan-out of 20 at a high logic level makes it possible to tie as many as 10 unused inputs of NAND or 
AND gates to used inputs of the same gates (as mentioned under input : current requirements)without exceeding the fan- 
out capability of the output driving 10 used inputs. Certain outputs are designed for special applications and have 
greater or lesser drive capability*. See the recommended operating conditions for each type. 

The loads may be intermixed in any desired combination so long as the load totals for l|H and l||_ are less than the 
maximum recommended values of Iqh and IqL- respectively, for the driving circuit. 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEWS) 



QUADRUPLE 2-INPUT 
POSITIVE-NAND GATES 



00 



positive logic: 

Y = AB 



See page 6-2 



QUADRUPLE 2-INPUT 

POSITIVE-NAND GATES 

WITH OPEN-COLLECTOR OUTPUTS 



01 



positive logic: 

Y = AB 



See page 6-4 



QUADRUPLE 2-INPUT 
POSITIVE-NOR GATES 



02 



positive logic: 
Y = A+B 



See page 6-8 



3B 3A 3V 



VCC 4B 4A 




1A IB 1Y 2A 2B 2Y _ GND^ 

SN5400 (J) SN7400 (J, N) 

SN54H00 (J) SN74H00 (J, N) 

SN54L00 (J) SN74L00 (J, N) 

SN54LS00 (J, W) SN74LS00 (J. N) 

SN54S00 (J, W) SN74S00 (J, N) 



3Y 3B 3A 



j^i^a^RR, 



'H-jiinimmJiift^ 

1Y 1A IB 2Y 2A 2B GND 

SN5401 (J) SN7401 (J, N) 

SN54LS01 (J, W) SN74LS01 (J, N) 



VCC 48 4A 4Y 3B 3A 3Y 



IS 



T^>! 



•niniTLiniruriirLir 

1A IB 1Y 2A 2B 2Y GND 

SN54H01 (J) SN74H01 (J, N) 



VCC 4Y 4B 4A 3Y 3B 3A 




nLTiirLinirLiniJiir 

1Y 1A-- IB 2Y 2A 2B • GND 

SN5402 (J) SN7402 (J, N) 

SN54L02 (J) SN74L02 (J, N) 

SN54LS02 (J, W) SN74LS02 (J, N) 

SN54S02 (J, W) SN74S02 (J, N) 



4Y 4B 4A GND 3B 3A 3Y 




l 1iniJ1iniJ1iJ1iMif 

1A IB 1Y V C C 2Y 2A 2B 

SN5400(W) 
SN54H00 (W) 
SN54L00 (T) 



4Y 4B 4A GND 3B 3A 3Y 




1A 1B 1Y V C C 2Y 2 * 2B 

SN5401 (W) 
SN54H01 (W) 
SN54L01 (T) 



4Y 4B 4A GND 3B 3A 3Y 






1A IB 1Y V C C 2Y 2A 2B 

SNB402 (W) 
SN54L02 (T) 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEWS) 



QUADRUPLE 2-INPUT 

POSITIVE-NAND GATES 

WITH OPEN-COLLECTOR OUTPUTS 



V(X 4B 4A 4Y 3B 3A 3Y 



03 



positive logic: 

Y = AB 



Seepage 6-4 




iiriiniJiirtirLtJiif 

1A IB 1Y 2A 2B 2Y GND 

SN5403 (J) SN7403 (J, N) 

SNS4L03 (J) SN74L03 (J, N) 

SN54LS03 (J, W) SN74LS03 (J, N) 

SN54S03 (J, W) SN74S03 (J. N) 



HEX INVERTERS 

04 



positive logic: 

Y = A 



Vcc 6A 6Y 5A 5Y 4A 4Y 




1A 1Y 2A 2Y 3A 3Y GNB 

SN5404 (J) SN7404 (J, N) 

SN54H04 (J) SN74H04 (J, N) 

SN54L04 (J) SN74L04 (J, N) 

SN54LS04 (J, W) SN74LS04 (J, N) 

SN54S04 {J, ¥¥) SN74S04 {J, N! 



HEX INVERTERS 

WITH OPEN-COLLECTOR OUTPUTS 



Vcc 6A. 6Y 5A 5Y 4A 4Y 



05 



positive logic: 
Y = A 



See page 6-4 



b- 1 b^ y 



LiTLiniJiinirLiiiir 



2A 2Y 3A 3Y GND 



SN5405 (J) SN7405 (J. N) 

SN54H05 (J) SN74H05 (J, N) 

SN54LS05 (J, W) SN74LS05 (J, N) 

SN54S05 (J, W) SN74S05 (J, N) 



HEX INVERTER BUFFERS/DRIVERS 
WITH OPEN-COLLECTOR 
HIGH-VOLTAGE OUTPUTS 



06 



positive logic: 
Y = A 

See page 6-24 



1Y 6A 6Y GND 5Y 5A 4Y 




TiTiinmiFiintrEr 

1A 2Y 2A Vcc 3A 3Y 4A 

SN5404 (W) 
SN54H04 (W) 
SN54L04 (T) 



1Y 6A 6Y GND 5Y 5A 4Y 




nittiMinirtirtimf 

1A 2Y 2A Vcc 3A 3Y 4A 

SN5405 (W) 
SN54H05 (W) 



Vcc 6A 6Y 5A 5Y 4A 4Y 



y y y 

J>1. fofo 



lirLLTiiTLiTLLriiriir 

1A 1Y 2A 2Y 3A 3Y GND 

SN5406 (J, W) SN7406 (J, N) 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEWS) 



HEX BUFFERS/DRIVERS 
WITH OPEN-COLLECTOR 
HIGH-VOLTAGE OUTPUTS 



07 



positive logic: 

Y = A 



See page 6-24 



QUADRUPLE 2-INPUT 
POSITIVE-AND GATES 



08 



positive logic: 
Y = AB 



See page 6-10 



QUADRUPLE 2-INPUT 
POSITIVE-AND GATES 
WITH OPEN-COLLECTOR OUTPUTS 



09 



positive logic: 
Y = AB 



Seepage 6-12 



TRIPLE 3-INPUT 
POSITIVE-NAND GATES 



Vcc 1C 1Y X 3B 3A 3Y 



10 



positive logic: 
Y = ABC 



See page 6-2 




TinintmnjmrTif 

1A IB 2A 2B 2C 2Y GND 

SN5410U) SN7410(J,N) 

SN54HX0 (J) SN74H10 (J, N) 

SN54L10U) SN74L10(J,N) 

SN54LS1 (J, W) SN74LS10 (J, N) 

SN54S10(J,W; SN74S10U, N) 



VCC 6A 6Y 5A 5Y 4A 4Y 




TtniniTTimnimf 



1Y 2A 2Y 3A 3Y GND 

SN5407 (J, Wl SN7407 (J, IM) 



VCC 4B 4A 4Y 3H JA -JT 




nmirt2ji^t±nirtif 



2A 2B 2Y GND 



SN5408 (J, W) SN7408 (J, N) 

SN54LS08 (J, W) SN74LS08 (J. N) 
SN54S08 (J, W) SN74S08 (J. N) 



VCC 4B 4A 4Y 3b JA JT 




1A IB 1Y 2A 2B 2Y GND 

SN5409 (J, W) SN7409 (J, N) 

SN54LS09 (J, W) SN74LS09 (J, N) 

SN54S09 (J, W) SN74S09 (J. N) 




1A IB 1Y VCC 2Y 2A 2B 

SN5410W) 
SN54H10 (W) 
SN54L10 (T) 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEWS) 



TRIPLE 3-INPUT 
POSITIVE-AND GATES 



11 



positive logic: 

Y = ABC 



See page 6-10 



3B 3A 3Y 



Vcc 1C 1Y 



1C 3Y 3C GND 




J^u^i^ua^uTUii 




IB 2A 2B 2C 2Y GND 



SN54H11 (J) SN74H11 (J, N) 

SN54LS11 (J,W) SN74LS11 (J, N) 
SN54S1 1 (J, W) SN74S1 1 (J, N) 



1A IB' 1Y Vcc 2Y 2A 2B 

SN54H11 (W) 



TRIPLE 3-INPUT 
POSITIVE-NAND GATES 

19 



positive logic: 

Y = ABC 



See page 6-4 



VCC 1C 1Y 3C 3B 3A 3Y 




iimmmninlnif 

1A IB 2A 2B 2C 2Y GND 

SN541 2 (J, W) SN741 2 (J, N) 

SN54LS12 (J, W) SN74LS12 (J, N) 



DUAL4-INPUT 
POSITIVE-NAND 
SCHMITT TRIGGERS 



13 



positive logic: 

Y = ABCD 



See page 6-14 



Vcc 2D 2C NC 2B 2A 2Y 




iirtiTLLTiirLinjjiir 

1A IB NC 1C ID 1Y GND 

SN5413(J,W) SN7413(J,N) 

SN54LS13 (J, W) SN74LS13 (J, N) 

NC— No internal connection 



HEX SCHMITT-TRIGGER 
INVERTERS 



14 



positive logic: 
Y = A 



See page 6-14 



VCC 6A 6Y 5A 5Y 4A 4Y 




iiJiiriirhrMijjiir 

1A 1Y 2A 2Y 3A 3Y GND 

SN5414 (J, W) SN7414 (J, N) 

SN54LS14 (J, W) SN74LS14 (J, N) 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEWS) 



TRIPLE 3-INPUT 

POSITIVE-AND GATES 

WITH OPEN-COLLECTOR OUTPUTS 



15 



positive logic: 

Y = ABC 



Seepage 6-12 



HEX INVERTER BUFFERS/DRIVERS 
WITH OPEN-COLLECTOR 
HIGH-VOLTAGE OUTPUTS 



16 



positive logic: 
Y = A 



See page 6-24 



HEX BUFFERS/DRIVERS 
WITH OPEN-COLLECTOR 
HIGH-VOLTAGE OUTPUTS 



17 



positive logic: 
Y = A 



See page 6-24 



DUAL 4-INPUT 
POSITIVE-NAND GATES 



20 



positive logic: 
Y = ABCD 



Seepage 6-2 




VCC 1C 1Y 3C 3B 3A 3 



o 






1A IB 2A 2B 2C 2Y GND 

SN54H15(J,W) SN74H15(J,N) 

SN54LS15(J,W) SN74LS15(J,N) 

SN54S1 5 (J, W) SN74S1 5 ( J, N) 



SN7420 (J, N) 
SN74H20 (J. N) 
SN74L20 (J, N) 
SN54LS20 (J, W) SN74LS20 (J. N) 
SN54S20 ( J, W) SN74S20 ( J, N ) 



VCC 6A 6Y 5A 5Y 4A 4Y 




nirLininimriiJ-Lif 

1A 1Y 2A 2Y 3A 3Y GND 



SN5416(J.W) 



SN7416 (J, N) 



VCC 6A 6Y 5A 5Y 4A < 






litiirtirtinij-iinif 

» 1Y 2A 2Y 3A 3Y GND 



SN5417U, W) 



SN7417IJ, N) 



ID 1C IB GND 2Y 2D 2C 



1A 1Y NC VCC NC 2A 2B 

SN5420 (W) 
SN54H20 (W) 
SN54L20 (T) 

NC— No internal connection 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEWS) 



DUAL 4-INPUT 
POSITIVE-AND GATES 



21 



positive logic: 
Y = ABCD 



See page 6-10 



DUAL 4-INPUT 

POSITIVE-NAND GATES 

WITH OPEN-COLLECTOR OUTPUTS 



22 



positive logic: 

Y = ABCD 



See page 6-4 



EXPANDABLE DUAL 4-INPUT 
POSITIVE-NOR GATES 
WITH STROBE 



23 



positive logic: 



1Y = 1G(1A+1B+1C+1D) +X 
2Y = 2G(2A+2B+2C+2D) 

X = output of SN5460/SN7460 



See page 6-39 



DUAL 4-INPUT 
POSITIVE-NOR GATES 
WITH STROBE 



25 



positive logic: 

Y = G(A+B+C+D) 



Seepage 6-8 



VCC 2D 2C NC 2B 2A 2Y 




1A 1B NC 1C ID 1Y GND 

SN54H21 (J) SN74H21 (J, N) 

SN54LS21 (J, W) SN74LS21 (J, N) 



VCC 2D 2C NC 2B 2A 2Y 




1A IB NC 1C ID 1Y GND 

SN5422 (J, W) SN7422 (J, N) 

SN54H22 (J) SN74H22 (J, N) 

SN54LS22 (J, W) SN74LS22 (J, N) 

SN54S22 ( J, W) SN74S22 ( J, N ) 



ID 1C IB GND 2Y 2D 2C 




1A 1Y NC VCC NC 2A 2B 

SN54H21 (W) 



NC— No internal connection 



GND 2Y 2D 2C 



J^^J^TUI^JTIJTI 



1 OJ 



1A 1Y NC Vcc NC 2A 2 

SN54H22 (W) 



NC— No internal connection 



"ou "v **j ^^ £u *p 4U\ zy 




IX 1A IB STROBE 1C ID 1Y GND 



SN5423 (J, W) 



SN7423 (J, N) 



^U^u^unm 



E^ 



■niJIinirtil-Lil-lirtif 

1A IB STROBE 1C ID 1Y GND 



SN5425 (J, W) 



SN7425 (J, N) 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEWS) 



QUADRUPLE 2-INPUT 
HIGH-VOLTAGE INTERFACE 
POSITIVE-IMAND GATES 



26 



positive logic: 
Y = AB 



See pages 6-24 and 6-26 



TRIPLE 3-INPUT 
POSITIVE-NOR GATES 



27 



positive logic: 

Y = A+B+C 



See page 6-8 



QUADRUPLE 2-INPUT 
POSITIVE-NOR BUFFERS 



28 



positive logic: 
Y = A+B 



See page 6-20 



8-INPUT 
POSITIVE-NAND GATES 



30 



positive logic: 




Y = ABCDEFGH 



See page 6-2 



"HiJIiJIiJIimJIiJIir 

A B C D E F GND 

SN5430 (J) SN7430 (J, N) 

SN54H30 (J) SN74H30 (J, N) 

SN54L30 (J) SN74L30 (J, N) 

SN54LS30 (J, W) SN74LS30 (J, N) 

SN54S30 O. W) SN74S30 (J, N5 



3B 3A 3Y 



VCC « 4A 



\& 



1A IB 1Y 2A 2B 2Y GND 

SN5426 (J) SN7426 (J, N) 

SN54LS26 (J. W) SN74LS26 (J, N) 



V C C 1C 1Y 3C 3B 3A 3Y 




"iininirLiniriiniJ 

1A IB 2A 2B 2C 2Y GND 

SN5427 (J, W) SN7427 (J, N) 

SN54LS27 (J. W) SN74LS27 {J, N) 



Vrc *Y 48 4A 3Y 3B 3A 



'HiiiirL^iiriirtinir 

1Y 1A IB 2Y 2A 2B GND 

SN5428 (J, W) SN7428 (J, N) 

SN54LS28 (J, W) SN74LS28 (J, N) 







NC A B VCC C D E 

SN5430 (W) 
SN54H30 (W) • 
SN54L30 (T)' 

NC— No internal connection 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEWS) 



QUADRUPLE 2-INPUT 
POSITIVE-OR GATES 



32 



positive logic: 

Y = A+B 



See page 6-28 



QUADRUPLE 2-INPUT 

POSITIVE-NOR BUFFERS 

WITH OPEN-COLLECTOR OUTPUTS 



33 



positive logic: 

Y = A+B 



See pages 6-24 and 6-26 



QUADRUPLE 2-INPUT 
POSITIVE-NAND BUFFERS 



37 



positive logic: 
Y = AB 



See page 6-20 



QUADRUPLE 2-INPUT 

POSITIVE-NAND BUFFERS 

WITH OPEN-COLLECTOR OUTPUTS 



38 



positive logic: 

Y = AB 



See pages 6-24 and 6-26 



VCC 4B 4A 4Y 3B 3A 3Y 



Kn£] 



1A IB 1Y 2A 2B 2Y GND 

SN5432 (J; W) SN7432 (J, N) 

SN54LS32 (J, W) SN74LS32 (J, N) 

SN54S32 (J, WJ SN74S32 (J, N) 



■ PC 4Y 4B 4A 3Y 3B 3A 






1Y 1A IB 2Y 2A 2B GND 

SN5433 (J, W) SN7433 (J, N) 

SN54LS33 (J, W) SN74LS33 (J, N) 



V'CC 4B 4A 4Y 3B 3A 3Y 

f T MJ«U«UHUiUTim 




1A 1B 1Y 2A 2B 2Y GND 

SN5437(J,W) SN7437(J,N) 

SN54LS37 (J, W) SN74LS37 (J, N) 

SN54S37(J,W) SN74S37(J ,N) 

-VCC 4B 4A 4Y 3B 3A 3Y 



iiJ1iJ1imJ1iJlij-Lif 

'* 1B 1Y 2A 2B 2Y GND 

SN5438 (J. W) SN7438 (J, N) 

SN54LS38 (J, W) SN74LS38 (J, N) 
SN54S38 (J, W) SN74S38 (J, N) 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEWS) 



Vcc 2D 2C NC 2B 2A 2Y 



DUAL 4-INPUT 
POSITIVE-NAND BUFFERS 

40 



positive logic: 
Y = ABCD 



See page 6-20 



TJliJIiJIiiliJIiJ LlJ 

1A 1B NC 1C ID 1Y GND 

SN5440 (J) SN7440 (J, N) 

SN54H40 (J) SN74H40 ( J, N ) 

SN54LS40 U,W) SN74LS40 (J, N) 

SN54S40 (J, W) SN74S40 (J, N) 



4 LINE-TO-10-LINE DECODERS 

42 BCD-TO-DECIMAL 

43 EXCESS-3-TO-DECIMAL 

44 EXCESS-3-GRAY-TO-DECIMAL 



See page 7-15 



BCD-TO-DECIMAL DECODER/DRIVER 

45 LAMP, RELAY, OR MOS DRIVER 
80-mA CURRENT SINK 
OUTPUTS OFF FOR INVALID CODES 



See page 7-20 



ID 1C IB GND 2Y 2D 2C 




1A 1Y NC Vcc NC 2A 2B 

SN5440 (W) 
SN54H40 (W) 

NC— No internal connection 



mmmfiriRimmfTi 



LXP^ 



01 2345678 



Jirmig 



12 3 4 5 6, GND 

* j— 

OUTPUTS 

SN5442A (J, W) SN7442A (J, N) 



SN54L42 (J) 
SN54LS42 (J, W) 
SN5443A (J, W) 
SN54L43 (J) 
SN5444A(J,W) 
SN54L44 (J) 



SN74L42 (J, N) 
SN74LS42 (J, N) 
SN7443A (J, N) 
SN74L43 (J, N) 
SN7444A (J, N) 
SN74L44 (J, N) 




SN5445(J,W) SN7445U.N) 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEWS) 



BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS 

46 ACTIVE-LOW, OPEN-COLLECTOR, 30-V OUTPUTS 



47 



ACTIVE-LOW, OPEN-COLLECTOR, 15-V OUTPUTS 



See page 7-22 



rMJ^U^U^LRJilJTI 




TiilirtArtittirtininif 



SN5446A (J, W) SN7446A (J, N) 

SN54L46 (J) SN74L46 (J, N) 

SN5447A (J, Vi) SN7447A (J, N) 

SN54L47 (J) SN74L47 (J, N) 

SN54LS47 <J, W) SN74LS47 (J, N) 



o\*\^-t vot. v £iSi-ocuiyiehi i ucv>uucna/univcnd 
48 INTERNAL PULL-UP OUTPUTS 



See page 7-22 



^U^U^U^U^i^TJi^ 



^M 



ZJ 



m^i 



'littinininininiftif 



SN5448 (J, W) SN7448 (J, N) 

SN54LS48 (J, W) SN74LS48 (J, N) 



BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS 
49 OPEN-COLLECTOR OUTPUTS 



See page 7-22 



J^U^UiU^UlLmJTI 



±m 



w 



L 



lijiininijiininir 



SN5449 (W) 

SN54LS49 (J, W) SN74LS49 (J, N) 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEWS) 



DUAL 2-WIDE 2-INPUT 
AND-OR-INVERT GATES 
(ONE GATE EXPANDABLE) 



VCC IB X X ID 1C 1Y 



50 



positive logic: 



Y = AB+CD+X 

'50: X = output of SN5460/SN7460 
'H50: X = output of SN54H60/SN74H60 
orSN54H62/SN74H62 

Seepage 6-39 




ID 1C 1Y GND 2Y 2D 2C 



AND-OR-INVERT GATES 



51 



'51/H51/S51 

DUAL 2-WIDE 2-INPUT 

positive logic: 



Y = AB+CD 



X51.'LS51 
2-WIDE 3-INPUT, 
2-WIDE 2-INPUT 
positive logic: 



1Y = (1A'1B-1C)+(1D- 1E-1F) 
2Y= !2A'2S)+!2C*2D) 



See page 6-30 



1A 2A 2B 2C 2D 2Y GND 

SN5450 (J) SN7450 (J, N) 

SN54H50U) SN74H50 <J, N) 



MAKE NO EXTERNAL CONNECTION 



Vcc IB ID 1C 1Y 




1A 2A 2B 2C 2D 2Y GND 

SN5451 (J) SN7451 (J. N) 

SN54H51 (J) SN74H51 (J, N) 

SN54S51 (J, W) SN74S51 (J, N) 



V CC 1C IB IF IE 1D 1Y 





X X 1A Vcc 1B 2A 2B 

SN5450 (W) 
SN54H50 (W) 



1D 1C 1Y GND 2Y 2D 2C 




V , 1A Vcc 'B 2A 2B 



MAKE NO EXTERNAL CONNECTION 



1A 2A 2B 2C 2D 2Y GNO 

SN54L51 (J) SN74L51 (J, N) 

SN54LS51 (J,W) SN74LS51 (J, N) 



SN5451 (W) 
SN54H51 (W) 



1C 1B 1Y GND 2Y 2D 2C 




1A ID IE VCC If 2* 2B 

SN54L51 (T) 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEWS) 



EXPANDABLE 4-WIDE 
AND-OR GATES 



52 



'H52U, N) 
positive logic: 

Y = AB+CDE+FG+HI+X 

X = output of SN54H61 /SN74H61 



'"H52{Wi 
positive logic: 

Y = AB+CD+EF+GHI+X 

X = output of SN54H61/SN74H61 



See page 6-39 



EXPANDABLE 4-WIDE 
AND-OR-INVERT GATES 



Vcc B X X H G Y 



53 



'53 

positive logic: 

Y = AB+CD+EF+GH+X 

X = output of SN5460/SN7460 




^inin±n±n±TLirLir 



F NC GND 



SN5453 (J) 



SN7453 (J, N) 



VCC B X X I H Y 



'H53 
positive logic: 

Y = AB+CD+EFG+HI+X 

X = output of SN54H60/SN74H60 
or SN54H62/SN74H62 



See page 6-39 




A C D E F G GND 

SN54H53 (J) SN74H53 (J,N) 



VCC I H G F X Y 




iiriininirMiirm 



SN54H52 (J) 



E NC GND 



SN74H52 (J, N) 



Y GND NC I 



JEJj^UIlSIJUIL 




^ijiiriiiiirLinirLir 

A C D Vcc E F G 

SN54H42 (W) 



NC~No internal connection 




Linininirtininir 

X X A VCC B C D 

SN5453 (W) 



I H Y GND G 




X X A Vcc BCD 

SN54H53 (W) 



NC— No internal connection 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



4-WIDE 
AND-OR-INVERT GATES 



54 



'54 

positive logic: 



Y = AB+CD+EF+GH 



'H54 
positive logic: 



Y = AB+CD+EFG+HI 



'L54(J, N), 'LS54 

positive logic: 

Y = AB+CDE+FGH+IJ 



'L54(T) 
positive logic: 

Y = ABODE+FG+HU 



See page 6-30 



PIN ASSIGNMENTS (TOP VIEWS) 



MAKE NO EXTERNAL CONNECTION 
V C C B ' * * H G Y 




t HininiJ1iniJ1iJlir 



SN5454 (J) SN7454 (J, N) 



J^lMJ^t^UTU 




^MiiiMiirLinir 



SN54H54 (J) SN74H54 (J, N) 



H 


G Y GND NC F E 


T| 


i=== — 1 




rCp 


«r^={ 




'■Pn 




kiHiniJiirLininir 



SN5454 (W) 



I H Y GND G F 1 




VriinininiJiiiiLf 



SN54H54 (W) 



v C c J I H G F NC 




SN54L54 (J) SN74L54 (J, N) 

SN54LS54 (J, W) SN74LS54 (J, N) 




'HininiiiiniJiimr 

A O E VCC F G H 

SN54L54 (T) 



NC— No internal connection 



5-18 



Texas Instruments 

INCORPORATED 
POST OFFICE BOX 5012 . DALLAS, TEXAS 75222 



54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEWS) 



2-WIDE 4-INPUT 
AND-OR-INVERT GATES 



■UU " M r CAT 



55 



■H55 (EXPANDABLE) 

positive logic: 

Y = ABCD+EFGH+X 

X = output of SN54H60/SN74H60 
or SN54H62/SN74H62 

See page 6-39 



L55, LS55 
positive logic: 

Y = ABCD+EFGH 




^irLiJ1iJ1inil1iJ-Lif 



D X NC GND 

SN54H55 (J) SN74H55 (J, N) 



■IA* " «j r E NK, T 



r-T 




^iJ1iJ1iJ1iniJ1iJ-Lir 



D NC NC GNO 



See page 6-30 



SN54L55 (J) SN74L55 (J, N) 

SN54LS55 (J, W) SN74LS55 (J, N) 



DUAL 4-INPUT EXPANDERS 



VCC ID 1)? IX 2X 2i< 2D 



60 



positive logic: 

X = ABCD when connected to X and X inputs 

of SN5423/SN7423, SN5450/SN7450, or 

SN5453/SN7453 
'H60 

positive logic: 
X = ABCD when connected to X and X 

inputs of SN54H50/SN74H50, 

SN54H53/SN74H53, or 

SN54H55/SN74H55 
See pages 6-43 and 6-44 




iLtMtifMtittittzr 



SN5460 (J) SN7460 (J, N) 

SN54H60 (J) SN74H60 (J, N) 



TRIPLE 3-INPUT 
EXPANDERS 



VCC 3C 3B 3A 3X IX 2X 



61 



positive logic: 

X = ABC when connected to X input of 
SN54H52/SN74H52 



See page 6-45 




liJiiniriinijiijiir 

1A IB 1C 2A 2B 2C GND 

SN54H61 (J) SN74H61 (J, N) 



Y GND NC X H 



r^lM^UlO^iL^UTI 




'linininirtiiiinif 

A B C VCC E F G 

SN54H55 (W) 



D NC Y^ GND NC NC H 



Jrl 





iiTLLJijjiirLiiiirLLr 

ABC VCC E F G 

SN54L55 (T) 

NC— No internal connection 



2X 2X 2D GND 2C 2B 2A 

JTjJIaiTJiriJTlJIiilJaLJTI 




Tinijnninininif 

IX IX 1A Vcc IB 1C ID 

SN5460 (W) 
SN54H60 (W) 



NC— No internal connection 



IX 2X 3X GND 3C 3B 3A 




l 1iJ1iJ1iJlAniJ1inif 

1A IB 1C VCC 2A 2B 2C 

SN54H61 (W) 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEWS) 



4-WIDE AND-OR EXPANDERS 



62 



"H62(J, N) (2-3-3-2 INPUT) 
positive logic: 

X = AB+CDE+FGH+IJ when connected 

to X and X inputs of SN54H50/SN74H50, 
SN54H53/SN74H53, or SN54H55/SN74H55 



'H62(W) (3-2-2-3 INPUT) 
positive logic: 

X = ABC+DE+FG+HIJ when connected to 
X and X inputs of SN54H50/SN74H50, 
SN54H53/SN74H53, or SN54H55/SN74H55 



See page 6-44 



HEX CURRENT-SENSING INTERFACE GATES 

63 TRANSLATES LOW-LEVEL INPUT CURRENT TO LOW-LEVEL VOLTAGE 
AND 
HIGH-LEVEL CURRENT TO HIGH-LEVEL VOLTAGE 



See page 6-62 



4-2-3-2 INPUT AND-OR-INVERT GATES 
64 TOTEM-POLE OUTPUT 

6 5 OPEN-COLLECTOR OUTPUT 



positive logic: Y = ABCD+EF+GHI+JK 



See pages 6-30 and 6-32 



Vcc J I H G F X 




l HirL«riiJiiniJ-iinir 

A B C D E X GND 

SN54H62 (J) SN74H62 (J, N) 



C B X GND X J 




'Hirtinirtittimrtir 

A D E VCC F G H 

SN54H62 (W) 






SN54LS63(J,W) SN74LS63(J,N) 



Vcc D C B K J Y 




irnm^tntninir 



SN54S64 (J, W) SN74S64 (J, N) 
SN54S65 (J, W) SN74S65 (J, N) 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEWS) 



AND-GATED J-K POSITIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR 
70 FUNCTION TABLE ^S. 



PRESET CLEAR CLOCK J 



H 


L 


L 


H 


L* 


L* 


Qo 


Qo 


H 


L 


L 


H 


TOGGLE 


Qo 


Qo 



VCC PR CK K2 K1 K Q 



O GND 3 




^U^iUiru-irLRim 



LLTLLTiiriiJiirLirLi 

NC CLR J1 J2 J GND 

SN5470 (J) SN7470 (J. N) 




K1 CK PR Vcc CLR NC J1 

SN5470 (W) 



positive logic: J = J1 • J2-J 

K = K1-K2-K _ 
_ If inputs J and K are not used, they must be grounded. 
See page 6-46 Preset or clear function can occur only when the clock input is low. 



AND-OR-GATED J-K MASTER-SLAVE FLIP-FLOPS WITH PRESET 



h71 



FUNCTION TABLE 



VCC CK K2B K2A K1B K1A Q 

j I 



INPUTS 


OUTPUTS 


PRESET 


CLOCK J 


K 


Q 5 


L 


X X 


X 


H L 


H 


-TL L 


L 


Qo Q 


H 


XL H 


L 


H L 


H 


XL L 


H 


L H 


H 


XL H 


H 


TOGGLE 




K2B K2A 5 GND Q PR J2B 




positive logic: J = (J1A-J1B)+(J2A-J2B! 

K = (K1A>K1B)+(K2A-K2B! 



See page 6-50 



J1A JIB J2A J2B PR Q GND K1A K1B CK Vcc J1A JIB J2A 

SN54H71 (J) SN74H71 (J, N) SN54H71 (W) 



AND-GATED R-S MASTER-SLAVE FLIP-FLOPS WITH PRESET AND CLEAR 



l71 



FUNCTION TABLE 



Vcc PR CK R3 R2 R1 Q R3 R2 <1 GND S3 S2 



INPUTS 


OUTPUTS 


PRESET 


CLEAR CLOCK 


S 


R 


Q Q 


L 


H X 


X 


X 


H L 


H 


L X 


X 


X 


L H 


L 


L X 


X 


X 


H* H* 


H 


H XL 


L 


L 


Qo Qo 


H 


H XL 


H 


L 


H L 


H 


H XL 


L 


H 


L H 


H 


H XL 


H 


H 


INDETERMINATE 





~ND R1 CK PR Vcc CLR NC SI 



NC CLR SI S2 S3 



SN54L71 (J) SN74L71 (J, N) SN54L71 (T) 



positive logic: R = R1 ^2^3 
S = S1'S2-S3 

See page 6-54 



NC— No internal connection 



See explanation of function tables on page 3-8. 
This configuration is nonstable; that is, it will not persist when preset and clear inputs return to their inactive (high) level. 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEWS) 



AND-GATED J-K MASTER-SLAVE FLIP-FLOPS WITH PRESET AND CLEAR 



72 



FUNCTION TABLE 



VCC PR CK *3 K2 K1 ' 



GND Ci J3 J2 



INPUTS 


OUTPUTS 


PRESET 


CLEAR CLOCK 


J 


K 


Q Q 


L 


H X 


X 


X 


H L 


H 


L X 


X 


X 


L H 


L 


L X 


X 


X 


H* H* 


H 


H XL 


L 


L 


QO Q 


H 


H xl 


H 


L 


H L 


H 


H XL 


L 


H 


L H 


H 


H XL 


H 


H 


TOGGLE 





J 


















A 




CLR 
K 
>CK 

J Q 
PR 








L^-^ 




1 






V 






1 





J^U^U^IM-J^U^U^ 



positive logic: J = J1 -J2-J3; K1 -K2-K3 
See pages 6-46, 6-50, and 6-54 



NC CLR Jl J2 J3 3 GND 

SN5472 (J) SN7472 (J, N) 

SN54H72 (J) SN74H72 (J, N) 

SN54L72 (J) SN74L72 (J, N) 



E=rrfex 



Kl CK PR VCC CLR NC Jl 

SN5472 (W) 
SN54H72 (W) 
SN54L72 (T) 

NC— No internal connection 



DUAL J-K FLIP-FLOPS WITH CLEAR 



73 





'73, 'H73, 


L73 






FUNCTION TABLE 


INPUTS 


OUTPUTS 


CLEAR 


CLOCK J 


K 


Q Q 


L 


X X 


X 


L H 


H 


XL L 


L 


QO °0 


H 


XL H 


L 


H L 


H 


XL L 


H 


L H 


H 


XL H 


H 


TOGGLE 



'LS73 
FUNCTION TABLE 



INPUTS 


OUTPUTS 


CLEAR 


CLOCK 


J 


K 


Q Q 


L 


X 


X 


X 


L H 


H 


i 


L 


L 


Qo Qo 


H 


1 


H 


L 


H L 


H 


i 


L 


H 


L H 


H 


I 


H 


H 


TOGGLE 


H 


H 


X 


X 


Qo °0 



1J ia 10 GND 2K 20 25 




t i^i!iurtArt±rtiJ-LLr 

1CK 1 1K VCC 2CK 2 2J 

CLR CLR 

SN5473 (J, W) SN7473 (J, N) 

SN54H73 (J, W) SN74H73 (J, N) 

SN54L73 (J, T) SN74L73 (J, N) 

SN54LS73 (J, W) SN74LS73 (J, N) 



See pages 6-46, 6-50, 6-54, and 6-56 



DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR 



74 



FUNCTION TABLE 



VCC CLR 20 2CK 2PR 20 20 



INPUTS 


OUTPUTS 


PRESET 


CLEAR CLOCK 


D 


Q Q 


L 


H X 


X 


H L 


H 


L X 


X 


L H 


L 


L X 


X 


H* H* 


H 


H t 


H 


H L 


H 


H t 


L 


L H 


H 


H L 


X 


Qo Qo 



r >£ 

E 



s: 



3 



1PR 1Q 10 GNO JQ_ _2Q_ 2 PR 

J 14 U » 1_1 IZ |_fn1_| W U 9 |_| 6 1^ 



See pages 6-46, 6-50, 6-54, and 6-56 



1 in 1 CK 1 PR 1Q 1Q-* GND 



SN5474 (J) SN7474 (J, N) 

SN54H74 (J) SN74H74 (J, N) 

SN54L74 (J) SN74L74 (J, N) 

SN54LS74A (J, W) SN74LS74A (J, N) 
SN54S74 (J, W! SN74S74 (J, N) 




1CK 1D 1 VCC 2 2D 2CK 



SN5474 (W) 
SN54H74 (W) 
SN54L74 (T) 



See explanation of function tables on page 3-8. 

'This configuration is nonstable; that is, it will not persist when preset and clear inputs return to their inact.ve (high) level. 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEWS) 



4-BIT BISTABLE LATCHES 



75 



nl^J^U^U^^^ 



FUNCTION TABLE 
(Each Latch) 



INPUTS 


OUTPUTS 


D G 


Q Q 


L H 


L H 


H H 


H L 


X L 


Qo Qo 




liHiiiiJiiiiiriinirLir 



SN5475 (J, W) SN7475 (J, N) 

SN54L75 (J) SN74L75 (J, N) 

SN54LS75 (J, W) SN74LSJ5 (J, N) 



H = high level, L = low level, X = irrelevant 

Qq = the level of Q before the high-to-low transistion of G 

See page 7-35 



DUAL J-K FLIP-FLOPS WITH PRESET AND CLEAR 



76 



IK 1Q 10 GND 2K 2Q 20 2J 



'76, 'H76 
FUNCTION TABLE 



'LS76 
FUNCTION TABLE 



INPUTS 


OUTPUTS 


PRESET 


CLEAR CLOCK 


J 


K 


Q Q 


L 


H X 


X 


X 


H L 


H 


L X 


X 


X 


L H 


L 


L X 


X 


X 


H' H' 


H 


H -TL 


L 


L 


Qo Qo 


H 


H -TL 


H 


L 


H L 


H 


H -TL 


L 


H 


L H 


H 


H -TL 


H 


H 


TOGGLE 



INPUTS 


OUTPUTS 


PRESET 


CLEAR CLOCK 


J 


K 


Q Q 


L 


H X 


X 


X 


H L 


H 


L X 


X 


X 


L H 


L 


L X 


X 


X 


H* H* 


H 


H I 


L 


L 


Qo Qo 


H 


H J. 


H 


L 


H L 


H 


H 1- 


L 


H 


L H 


H 


H 4. 


H 


H 


TOGGLE 


H 


H H 


X 


X 


Qo Qo 




SN5476 (J, W) SN7476 (J, N) 

SN54H76 (J, W) SN74H76 (J, N) 
SN54LS76 (J, W) SN74LS76 (J, N) 



See pages 6-46, 6-50, and 6-56 



4-BIT BISTABLE LATCHES 



rMJ^U^l-firU^UiUiL 



77 



FUNCTION TABLE 
(Each Latch) 



INPUTS 


OUTPUTS 


D G 


Q Q 


L H 


L H 


H H 


H L 


X L 


Qq Qo 



rn 



E 



LiTLiriiri±n±nirLir 



H = high level, L = low level, X = irrelevant 

Qq = the level of Q before the high-to-low transistion of G 



See page 7-35 



SN5477 (W) 
SN54L77 (T) 
SN54LS77 (W) 



See explanation of function tables on page 3-8. 
This configuration is nonstable; that is, it will not persist when preset and clear inputs return to their inactive (high) level. 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEWS) 



DUAL J-K FLIP-FLOPS WITH PRESET, COMMON CLEAR, AND COMMON CLOCK 



78 


'H78, 'L78 






FUNCTION TABLE 




INPUTS 


OUTPUTS 


PRESET 


CLEAR CLOCK J 


K 


Q Q 


L 


H X X 


X 


H L 


H 


L X X 


X 


L H 


L 


L XX 


X 


H' H* 


H 


H -TL L 


L 


Qo Q 


H 


H XL H 


L 


H L 


H 


H -TL L 


H 


L H 


H 


H XL H 


H 


TOGGLE 



See pages 6-50 and 6-54 
'LS78 
FUNCTION TABLE 



INPUTS 


OUTPUTS 


PRESET 


CLEAR CLOCK 


J 


K 


Q Q 


L 


H X 


X 


X 


H L 


H 


L X 


X 


X 


L H 


L 


L X 


X 


X 


H' H" 


H 


H 1 


L 


L 


Qo Q 


H 


H 1 


H 


L 


H L 


H 


H 1 


L 


H 


L H 


H 


H I 


H 


H 


TOGGLE 


H 


H H 


X 


X 


Qo Qo 



See page 6-56 



GATED FULL ADDERS 

Q ft GATED COMPLEMENTARY I NPUTS 
° U COMPLEMENTARY SUM OUTPUTS 



FUNCTION TABLE 
(See Notes 1,2, and 3) 



INPUTS 


OUTPUTS 


C„ B 


A 


C n +1 


2 2 


L L 


L 


H 


H L 


L L 


H 


H 


L H 


L H 


L 


H 


L H 


L H 


H 


L 


H L 


H L 


L 


H 


L H 


H L 


H 


L 


H L 


H H 


L 


L 


H L 


H H 


H 


L 


L H 



H = high level, L = low level 

NOTES: 1. A= A c + A*+ A1-A2, B = B c + B*+ B1-B2. 

2. When A* is used as an input, A1 or A2 must be low. When B* is 
used as an input, B1 or B2 must be low. 

3. When A1 and A2 or B1 and B2 are used as inputs. A* or B*, 
respectively, must be open or used to perform dot-AND logic. 



See page 7-41 



VCC 1 PR CLR 2J 2 PR CK 2K 



J— I 



IK 1Q 10 1J 23 2Q GND 

SN54H78(J,W) SN74H78(J,N) 



IK 1Q IS GND 2J 20 2Q 




m I | PR 

QJ L j Q 



'ilFQJIiniJIiJ-lirLif 

CK 1PR 1J VCC CLR 2 PR 2K 

SN54L78(J,T) SN74L78(J,N) 
SN54LS78(J,W) SN74LS78(J,N) 



.J^Li^U^UTU^UTUTI 



l iiiiinirLiJiin!Jiir 



SN5480(J) SN7480(J,N) 



jtuiu^jru^iMiiL 




itrihiTTirthirdr 



SN5480tW) 



See explanation of function tables on page 3-8. 

*This configuration is nonstable; that is, it will not persist when preset and clear inputs return to their inactive (high) level. 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEWS) 



16-BIT RANDOM-ACCESS MEMORIES 



81 



See page 7-44 



n^Mi^-irijiiiimm 




SN5481A(J,W) SN7481AU, N) 



2-BIT BINARY FULL ADDERS 



82 



See page 7-49 



J^U^TJ¥Uigj¥UTUTL 




liJliJljJlAJljJlinir 



SN5482 (J, W) SN7482 (J. N) 

NC— No internal connection 



4-BIT BINARY FULL ADDERS WITH FAST CARRY 

83 



See page 7-53 



C4 CO GND B1 



JkIHHHM"^^ 



A4 J3 A3 B3 Vcc £2 B2 A2 

SN5483A (J, W) SN74 83A (J, N) 

SN54LS83A (J, W) SN74LS83A (J, N) 



16-BIT RANDOM-ACCESS MEMORIES 

84 



See page 7-44 



WRITE SENSE WRITE ADDRE! 

"1(A) ^ilBT ^T~^JLl GND '0(A) OtB)' Y4 



X3 X2 X1 



Li]iijiiiT±niA5JiirLLr 

^X4 X3 X2 XT^ VCC Y1 ^ Y2 Y3^ 
ADDRESS ADDRESS 

SN5484A (J, W) SN7484A (J, N) 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEWS) 



4-BIT MAGNITUDE COMPARATORS 



DATA INPUTS 



A2 A1 Bl AO 



85 



JlFlJlFIRMmRJ^^ 



A3 B2 A2 A1 Bl AO 



A.< B A=B A>BA>B A - B A<B 
IN IN IN OUT OUT OUT 



See page 7-57 



iifiijiiriiiiiJiiJiiJiir 

B3 Y A<B A = B A>B A A>B A=B A< B, GND 
INPUT CASCADE INPUTS OUTPUTS 

SN5485 (J. W) SN7485 (J, N) 

SN54LS85 (J, W) SN74LS85 (J, N) 
SN54S85 (J, W) SN74S85 (J, N) 




SN54L85 (J) SN74L85 (J, N) 



QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES 
86 Y = A © B = AB+AB 



4A 4V 3V 



FUNCTION TABLE 


INPUTS 


OUTPUT 
Y 


A B 


L L 


L 


L H 


H 


H L 


H 


H H 


L 



jajiiLf^u^u^UTim 



H = high level, L = low level 



See page 7-65 




Tmirrininimnir 



SN54L86U) SN74L86U.N) 



4-BIT TRUE/COMPLEMENT, ZERO/ONE ELEMENTS 

FUNCTION TABLE 



87 



CONTROL 
INPUTS 


OUTPUTS 


B C 


Y1 


Y2 Y3 Y4 


L L 


AT 


A2" S3 M 


L H 


A1 


A2 A3 A4 


H L 


H 


H H H 


H H 


L 


L L L 



VCC 4B 4A 4Y 3B 3A 3Y 



WW 



ninittiiuiuiiiiiir 

1A IB 1Y 2A 2B 2Y GND 

SN5486 (J, W) SN7486 (J. N) 

SN54LS86 (J, W) SN74LS86 (J. N) 
SN54S86 (J, W) SN74S86 (J, N) 




"liiliniTLimninir 



SN54L86 (T) 



j^^imj^im^u^ 



See page 7-70 



H = high level, L = low level 

A1 , A2, A3, A4 = the level of the respective A input 



SN54H87 (J, W) SN74H87 (J, N) 

NC-No internal connection 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEWS) 



256-BIT READ-ONLY MEMORIES 

**0 32 8-BIT WORDS 

OPEN-COLLECTOR OUTPUTS 



See Bipolar Microcomputer Components Data Book, LCC4270 



J^u^J^ui^qjri 



j 



^iniTLLTiAnjrLLriiiiir 



SN5488A (J, W) SN7488A (J, N) 



64-BIT READ/WRITE MEMORIES 
8" 16 4-BIT WORDS 



See Bipolar Microcomputer Components Data Book, LCC4270 



H - l— l - t—H ■ ; i— i ■- y~i - >— i ■- ■ ■ - ■ ■ - ■ 



rn 



njjiijiin±jiiii2ri2ji!F 



SN7489 !-J, N! 



DECADE COUNTERS 

90 DIVIDE-BY-TWO AND DIVIDE-BY FIVE 



See Page 7-72 



raj^imBmm 



ninininziTErTmir 

BD Ro(1) RtK2J NC Vcc R9(l) Rg(2} 

SN5490A (J, W) SN7490A (J, N) 
SN54L90(J,T) SN74L90 (J, N) 
SN54LS90 (J, W) SN74LS90 (J, N) 

NC — No internal connection 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEWS) 



8-BIT SHIFT REGISTERS 

91 SERIAL-IN, SERIAL-OUT 
GATED INPUT 



FUNCTION TABLE 



See Page 7-81 



INPUTS 


OUTPUTS 


ATt n 


ATt n+8 


A B 


°h Qh 


H H 


H L 


L X 


L H 


X L 


L H 



H = high, L = low 
X = irrelevant 

t n = Reference bit time, clock low 
t n+ g = Bit time after 8 low-to-high 
clock transitions 



DIVIDE-BY -TWELVE COUNTERS 

92 DIVIDE-BY-TWO AND DIVIDE-BY-SIX 



See Page 7-72 



J^U^I-MJtIjti 




ninirMtiMininir 



SN5491AIJ) SN7491A(J,N) 

SN54L91 (J) SN74L91 (J, N) 

SN54LS91 (J) SN74LS91 (J, N) 



Aj^u^lrjtuti 




^liTiJllTLiJlirLLrLLr 



SN5491A(W) 
SN54L91 (T) 
SN54LS91 (W) 

NC — No internal connections 



jtu^U^U^U^UTUTL 



INPUT NC NC NC VCC "«1) «0(2) 

SN5492A (J, W) SN7492A (J, N) 
SN54LS92 (J, W) SN74LS92 (J, N) 

NC— No internal connection 



4-BIT BINARY COUNTERS 



J^U^lJ^LAj^LRUTk 



93 DIVIDE-BY-TWO AND DIVIDE-BY-EIGHT 



J 



J^U^U^U^LMJTUTl 



See Page 7-72 



L i i n?jiiJ-Linij-LirLir 



SN5493A (J, W) SN7493A (J, N) 
SN54LS93 (J, W) SN74LS93 (J, N) 



lininirLinirLinir 



SN54L93 (J, T) SN74L93 (J, N) 



NC — No internal connection 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEWS) 



4-BIT SHIFT REGISTERS 

94 DUAL ASYNCHRONOUS PRESETS 



^I^IMJ^U^U^U^ 



See Page 7-86 




SN5494 {J. W) SN7494 (J, N) 



4-BIT SHIFT REGISTERS 

95 PARALLEL IN/PARALLEL OUT 
SHIFT RIGHT, SHIFT LEFT 
SERIAL INPUT 



See Page 7-89 





iiiiiniriirMMiir iiriininznininif 



SN5495A ( J, W) SN7495A (J, N) SN54L95 (J, T) SN74L95 (J, N) 

SN54LS95B (J, W) SN74LS95B (J, N) 



5-BIT SHIFT REGISTERS 

96 ASYNCHRONOUS PRESET 



See Page 7-95 




SN5496 (J, W) SN7496 (J, N) 

SN54L96 (J) SN74L96 (J, N) 

SN54LS96 (J, W) SN74LS96 (J, N) 



SYNCHRONOUS 6-BIT BINARY 
RATE MULTIPLIERS 



97 



See Page 7-102 



JMJOSHM^^ 




iiiiifiijiiiiiiiijiijiir 



SN5497 (J, W) SN7497 (J, N) 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEWS) 



4-BIT DATA SELECTOR/STORAGE REGISTERS 

98 SELECTS 1 OF 2 4-BIT WORDS 
PARALLEL IN/OUT 



See Page 7-107 



4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS 
99 SERIAL J-K INPUTS 



See Page 7-109 



8-BIT BISTABLE LATCHES 



100 



See Page 7-113 



FUNCTION TABLE 
(Each Latch) 



INPUTS 


OUTPUTS 


D G 


Q Q 


L H 


L H 


H H 


H L 


X L 


Qq Q 



H = high level, X = irrelevant 
Qq =" the level of Q before the 
high-to-low transition of G 



JilCT^Kb^^ 



CI C2 D2 



TijiijiijiinjJiiJUJiiP 

v A2 A1 B1 B2 CI C2 02 / GND 

INPUTS 

SN54L98 (J) SN74L98 (J, N) 



R °A °B GND 0C °D °0 2 



I T l 



■sr - ^ 



i.. H.y 



Tininiiiininifiiriir 



C V cc D M CLOCK 



SN54L99 (J) SN74L99 (J.N) 



j^LSJHy^u-u-uiu^ 




l HininitiiniTiinini^Litiimn^ 



SN54100 (J, W) SN74100 (J. N) 

NC — No internal connection 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEWS) 



AND-OR-GATED J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET 



101 



FUNCTION TABLE 



VCC CK K2B K2A K1B K1A 5 



GND Q PR J2B 



INPUTS 


OUTPUTS 


PRESET CLOCK J 


K 


Q Q 


L X X 


X 


H L 


H I L 


L 


Qo Qo 


H 1 H 


L 


H L 


H l L 


H 


L H 


H | H 


H 


TOGGLE 


H H X 


X 


Qo Qo 




r„ PR^ 



nii-tirtiii^MMtir 




J1A JIB J2A J2B PR 



K1A K1B CK VCC J1A JIB J2A 



SN54H101 (J) SN74H101 (J, N) SN54H101 (W) 



positive logic: J = (J1A»J1B)+(J2A-J2B) 

K = (K1A-K1B)+(K2A'K2B) 
See page 6-52 



AMn-fiATEn \.U MCftATIWC.CnftC.TBIRRCDEn CI 



102 



VCC PB CK K3 K2 K1 



GND Q J3 



i-UNC i iON TAuLt 



INPUTS 


OUTPUTS 


PRESET 


CLEAR CLOCK 


J 


K 


Q Q 


L 


H X 


X 


X 


H L 


H 


L X 


X 


X 


L H 


L 


L X 


X 


X 


H* H* 


H 


H i 


L 


L 


Qo Qo 


H 


H i 


H 


L 


H L 


H 


H I 


L 


H 


L H 


H 


H J 


H 


H 


TOGGLE 


H 


H H 


X 


X 


Qo Qo 



J«UaUBU»U»U»U'L ^*U'3UttU«U«U»U»L 





"" " " " " K1 CK PR VCC CLR NC J1 



NC CLR J1 J2 J3 Q GND 



SN54H102 (J) SN74H102 (J,N) SN54H1Q2 (W) 



positive logic: J = J1>J2-J3 

K = K1-K2-K3 



See page 6-52 



NC— No internal connection 



DUAL J-K NEGATIVE-EDGE-TRIGGERED FLOPS WITH CLEAR 

103 

FUNCTION TABLE 



1J IS 1Q GND 2K 20 2S 



INPUTS 


OUTPUTS 


CLEAR 


CLOCK J 


K 


Q Q 


L 


X X 


X 


L H 


H 


i L 


L 


Qo Qo 


H 


I H 


L 


H L 


H 


1 L 


H 


L H 


H 


1 H 


H 


TOGGLE 


H 


H X 


X 


Qo Qo 



LLnininimninir 



SN54H103 (J, W) SN74H103 (J, N) 



See page 6-52 



See explanation of function tables on page 3-8. 
This configuration is nonstable; that is, it will not persist when preset and clear inputs return to their inactive (high) level. 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEWS) 



DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR 
•0" FUNCTION TABLE 



IK Id 15 GND 2K 2Q 25 2J 



INPUTS 


OUTPUTS 


PRESET 


CLEAR CLOCK 


J 


K 


Q Q 


L 


H X 


X 


X 


H L 


H 


L X 


X 


X 


L H 


L 


L X 


X 


X 


H« ~H* 


H 


H i. 


L 


L 


Q0 Q 


H 


K i 


H 


L 


H L 


H 


H 1 


L 


H 


L H 


H 


H 1 


H 


H 


TOGGLE 


H 


H H 


X 


X 


Qq q 




l ijiimniriiJ-L!JiiniJ 

1CK 1PR 1 U V C C 2CK 2PR 2 

CLR CLR 

SN54H106 (J, W) SN74H106 (J, N) 



See page 6-52 



DUAL J-K MASTER-SLAVE FLIP-FLOPS WITH CLEAR 

107 

FUNCTION TABLE 



VCC CLR 1CK 2K CLR 2CK 2J 



INPUTS 


OUTPUTS 


CLEAR 


CLOCK J 


K 


Q Q 


L 


X X 


X 


L H 


H 


XL L 


L 


Qo Qo 


H 


.TL. H 


L 


H L 


H 


J"L L 


H 


L H 


H 


Jl_ H 


H 


TOGGLE 




HilliJIillimrtiniJ 

1J 15 1Q IK 2Q 25 GND 

SN54107 (J) SN74107 (J, N) 
SN54LS107 (J) SN74LS107 (J, N) 



See pages 6-46 and 6-56 



J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET, COMMON CLEAR. AND COMMON CLOCK 



108 



FUNCTION TABLE 



INPUTS 


OUTPUTS 


PRESET 


CLEAR CLOCK 


J 


K 


Q Q 


L 


H X 


X 


X 


H L 


H 


L X 


X 


X 


L H 


L 


L X 


X 


X 


H* H* 


H 


H i 


L 


L 


Qo Q 


H 


H 1 


H 


L 


H L 


H 


h ; 


L 


H 


L H 


H 


H i 


H 


H 


TOGGLE 


H 


H H 


X 


X 


Qo Q 




^ininiriiniJiii-iii 

IK 1Q 10 U 25 20 GND 

SN54H108 (J, W) SN74H108 (J, N) 



See page 6-52 



See explanation of function tables on page 3-8. 

*This configuration is nonstable; that is, it will not persist 



when preset and clear inputs return to their inactive (high) level. 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEWS) 



DUAL J-K POSITIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR 

1D9 

,u ** FUNCTION TABLE 



INPUTS 


OUTPUTS 


PRESET 


CLEAR CLOCK 


J 


K 


Q Q 


L 


H X 


X 


X 


H L 


H 


L X 


X 


X 


L H 


L 


L X 


X 


X 


H* H* 


H 


H t 


L 


L 


L H 


H 


H t 


H 


L. 


TOGGLE 


H 


h r 


L 


H 


Qo Qo 


H 


H t 


H 


H 


H. L 


H 


H L 


X 


X 


Qo Qo 



See pages 6-46 and 6-56 



Vcc CLR 2J 2K 2CK 2 PR 2Q 25 



miiniiiAnirLinLrLir 

1 1J IK 1CK 1PR 1Q lQ GND 

CLR 

SN54109 (J, W) SN74109 (J, N) 

SN54LS109A (J, W) SN74LS109A (J, N) 



AND-GATED J-K MASTER-SLAVE FLIP-FLOPS WITH DATA LOCKOUT 



FUNCTION TABLE 



INPUTS 


OUTPUTS 


PRESET 


CLEAR CLOCK 


J 


K 


Q Q 


L 


H X 


X 


X 


H L 


H 


L X 


X 


X 


L H 


L 


L X 


X 


X 


H* H* 


H 


H XL 


L 


L 


Qo Q 


H 


H XL 


H 


L 


H L 


H 


H XL 


L 


H 


L H 


H 


H XL 


H 


H 


TOGGLE 



positive logic: J = J1 «J2'J3 

K = K1-K2-K3 

See page 6-46 



VCC PR CK K3 K2 K1 0, 




iirtirtirLAriijiirLLr 

NC CLR J1 J2 J3 GND 



SN54110 (J,W) SN74110U, N) 



NC— No internal connection 



DUAL J-K MASTER-SLAVE FLIP-FLOPS WITH DATA LOCKOUT 
111 



FUNCTION TABLE 



INPUTS 


OUTPUTS 


PRESET 


CLEAR CLOCK 


J 


K 


Q Q 


L 


H X 


X 


X 


H L 


H 


L X 


X 


X 


L H 


L 


L X 


X 


X 


H* H* 


H 


H XL 


L 


L 


Qo Qo 


H 


H XL 


H 


L 


H L 


H 


H XL 


L 


H 


L H 


H 


H XL 


H 


H 


TOGGLE 



See page 6-46 



Vcc 2K 2 PR CLR 2J 2CK 20 2Q 




LijiLriinArL?jiirijjij_r 

IK 1PR 1 1J 1CK lQ 10. GND 

CLR 

SN54111(J,W) SN74111(J,N) 



See explanation of function tables on page 3-8. 

*This configuration is nonstable; that is, it will not persist when preset and cle 



inputs return to their inactive (high) level. 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEWS) 



DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR 

112 



FUNCTION TABLE 



INPUTS 


OUTPUTS 


PRESET 


CLEAR CLOCK 


J 


K 


Q Q 


L 


H X 


X 


X 


H L 


H 


L X 


X 


X 


L H 


L 


L X 


X 


X 


H* H* 


H 


H 1 


L 


L 


Qo Q 


H 


H i 


H 


L 


H L 


H 


H i 


L 


H 


L H 


H 


H J 


H 


H 


TOGGLE 


H 


H H 


X 


X 


Qo Q 



VCC CLR CLR 2CK 2K 2J 2 PR 2Q 



L 



t^ 



1CK 1K 1J 1PR 1Q 15 2Q GND 

SN54LS112(J,W) SN74LS112(J,N) 

SN54S112(J.W) SN74S112(J,N) 



See pages 6-56 and 6-58 



DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET 

113 



FUNCTION TABLE 



Vrr 2CK 2K 2J 2PR 2Q 23 



INPUTS 


OUTPUTS 


PRESET CLOCK 


J 


K 


Q Q 


L X 


X 


X 


H L 


H I 


L 


L 


QO Q 


H I 


H 


L 


H L 


H I 


L 


H 


L H 


H : 


H 


H 


TOGGLE 


H H 


X 


X 


Qq Q 



Lj pr a J 



r ' pr Q 1 



1CK IK 1J 1PR 10 1Q GND 

SN54LS113U.W) SN74LS113U.N) 
SN54S113(J,W) SN74S113(J,N) 



See pages 6-56 and 6-58 



DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET, COMMON CLEAR, AND COMMON CLOCK 



114 


FUNCTION TABLE 




INPUTS 


OUTPUTS 


PRESET 


CLEAR CLOCK 


J 


K 


Q Q 


L 


H X 


X 


X 


H L 


H 


L X 


X 


X 


L H 


L 


L X 


X 


X 


H* H* 


H 


H t 


L 


L 


Qo Q 


H 


H I 


H 


L 


H L 


H 


H 1 


L 


H 


L H 


H 


H i 


H 


H 


TOGGLE 


H 


H H 


X 


X 


Qo Q 



VCC CK _2K_ JJ^ 2 PR 20^ 20 




CLR 1K 1J 1 PR 10 IS GND 



SN54LS114(J,W) SN74LS114U, N) 
SN54S114(J,W) SN74S114U, N) 



See pages 6-56 and 6-58 



See explanation of function tables on page 3-8. 

'This configuration is nonstable; that is, it will not persist when preset and clear inputs return to their inactive (high) level. 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEWS) 



DUAL 4-BIT LATCHES 



116 



"^ ■""» /"« ^ . -^ ■="* m m\ ZD1 2G2 2G1 CLEAR 



FUNCTION TABLE 
(EACH LATCHI 



INPUTS 


OUTPUT 
Q 


CLEAR 


ENABLE 


DATA 


G1 G2 


H 


L L 


L 


L 


H 


L L 


H 


H 


H 


X H 


X 


Q-o 


H 


H X 


X 


Q-o 


L 


X X 


X 


L 



I I I I I I T 



■<M 



H>- 



r^ 



i , , i , , i 



See page 7-115 



^^J'S^U^yU^?^^!^^ 



SN54116(J,W) SN74116(J,N) 



DUAL PULSE SYNCHRONIZERS/DRIVERS 



120 



FUNCTION TABLE 



INPUTS 


FUNCTION 


R 


SI 


S2 


X 


L 


X 


Pass Output Pulses 


X 


X 


L 


Pass Output Pulses 


L 


H 


H 


Inhibit Output Pulses 


H 


. 


H 


Start Output Pulses 


H 


H 




Start Output Pulses 




H 


H 


Stop Output Pulses 


H 


H 


H 


Continue 1, 






,v, ,v, ,v, ,r 



^ittAmJlAttirtij-tLrtAf 



'Operation initiated by last I transition continues. 



See page 7-118 



SN54120 (J, W) SN74120 (J, N) 



MONOSTABLE MULTIVIBRATORS 



121 



FUNCTION TABLE 



INPUTS 


OUTPUTS 


A1 


A2 


B 


Q Q 


L 


X 


H 


L H 


X 


L 


H 


L H 


X 


X 


L 


L H 


H 


H 


X 


L H 


H 


; 


H 


J~L T_T 


i 


H 


H 


-TL T_r 


i 


i 


H 


j~l i_r 


L 


X 


t 


-TL T_r 


X 


L 


t 


-tl i_r 



An external capacitor 
may be connected 
between C ext (positive) 
and Rext^ext- 
To use the internal 
timing resistor, connect 
Rj nt to Vqq. For improved 
pulse width accuracy and 
repeatability, connect an 
external resistor between 

R ext/ C ext and V CC witn 
Rjnt open-circuited. 



Rext/ 
VCC NC IMC Cext C ex t Rjnt NC 




See page 6-64 



LiTLiTLLniJiirLLrtir 

NC Al A2 B Q GND 

SN54121 (J,W) SN74121(J,N) 
SN54L121 (J, T) SN74L121 (J, N) 

'121 . ..R int = 2 kfi NOM 
'L121 . . . Ri nt = 4 kn NOM 

NC— No internal connection 



See explanation of function tables on page 3-8. 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEWS) 



RETRIGGERABLE MONOSTABLE MULTIVIBRATORS WITH CLEAR 
122 FUNCTION TABLE 



INPUTS 


OUTPUTS 


CLEAR 


A1 


A2 


B1 


B2 


Q 


Q 


L 


X 


X 


X 


X 


L 


H 


X 


H 


H 


X 


X 


L 


H 


X 


X 


X 


L 


X 


L 


H 


X 


X 


X 


X 


L 


L 


H 


H 


L 


X 


t 


H 


n 


U 


H 


L 


X 


H 


f ' 


ru 


XI 


H 


X 


L 


t 


H 


n 


u 


H 


X 


L 


H 


1 ■ 


n 


u 


H 


H 


1 


H 


H 


n 


u 


H 


; 


i 


H 


H 


n 


u 


H 


i 


H 


H 


H 


JT. 


u 


t 


L 


X" 


H 


H 


_TL 


IT 


t 


X 


u 


H 


H 


_TL 


i_r 



An external timing capacitor 
may be connected between 
C ext and R ex t/ C ext (positive). 
For accurate repeatabie pulse 
widths, connect an external 
resistor between Rext^ext 
and V cc with R int 
open-circuited. 



See page 6-76 



DUAL RETRIGGERABLE MONOSTABLE MULTIVIBRATORS WITH CLEAR 



123 



FUNCTION TABLE 



INPUTS 


OUTPUTS 


CLEAR 


A 


B 


Q Q 


L 


X 


X 


L H 


X 


H 


X 


L H 


X 


X 


L 


L H 


H 


u 


t, 


JT. U 


H 


I 


H 


JL U 


t 


L 


H 


J~L TJ" 



See page 6-76 



DUAL VOLTAGE-CONTROLLED OSCILLATORS 



124 



See page 7-123 



VCC C ex , NC Cext NC Rint Q 




TJiiniiiimninir 

A1 «^ B1 B2 CLR GND 



SN54122 (J, W) SN74122 (J, N) 
SN54L1 22 (J r T) SN74L1 22 (J, N) 
SN54LS122 (J, W) SN74LS122 (J, N) 
'122 .. . Rj nt = 10kfi NOM 
'L122 ... R int = 20kft NOM 
'LS122 ...R jnt = 10 kn NOM 



NC— No internal connection 



1 IW 1 2 

Vcc C«xt C<„, t 10 2Q CLR 2B 2A 




1A IB 1 1Q 20 2 2R,„,/GND 
CLR C„| Cm 

SN54123 (J, W) SN74123 (J, N) 

SN54L123 (J) SN74L123 (J, N) 

SN54LS123 (J, W) SN74LS123 (J, N) 




SN54LS124 (J, W) SN74LS124 (J, N) 
SN54S124U, W) SN74S124U, N) 



NC— No internal connectic 



TSee explanation of function tables on page 3-8. 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEWS) 



QUADRUPLE BUS BUFFER GATES WITH THREE-STATE OUTPUTS 



125 



positive logic: 

Y = A 

Output is off (disabled) when C is high. 

See page 6-33 



Vcc 4C 4A 4Y 3C 3A 3Y 




iinijijjiininirLir 



2C 2A 2Y GND 



SN54125(J,W) SN74125(J,N) 
SN54LS125(J,W) SN74LS125 (J, N) 



QUADRUPLE BUS BUFFER GATES WITH THREE-STATE OUTPUTS 



126 



positive logic: 

Y = A 

Output is off (disabled) when C is low. 



See page 6-33 



3C 3A 3Y 



VCC 4C 4A 




^iJiiHiiiiJijjiijiir 

1C 1A 1Y 2C 2A 2Y GND 

SN54126(J,W) SN74126(J,N) 
SN54LS126(J,W) SN74LS126 (J, N) 



SN54128 . . . 75-OHM LINE DRIVER 
SN74128 . . . 50-OHM LINE DRIVER 



128 



positive logic: 

Y = A+B 



See page 6-22 




i2jiiTi^rijJijrL5_rLir 

1Y 1A IB 2Y 2A 2B GND 

SN54128(J,W) SN74128(J, N) 



QUADRUPLE 2-INPUT POSITIVE-NAND SCHMITT TRIGGERS 

132 



positive logic: 

Y = AB 



See page 6-14 



V C C 4B 4A 4Y 3B 3A 3Y 






1A 1B 1Y 2A 2B 2Y GND 

SN54132 (J, W) SN74132 (J, N) 

SN54LS132 (J, W) SN74LS132 (J, N) 

SN54S132 (J, W) SN74S132 (J, N) 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEWS) 



13-1 NPUT POSITIVE-NAND GATES 

133 

positive logic: 



Y = ABCDEFGHIJKLM 



See page 6-2 



12-1 NPUT POSITIVE-NAND GATES WITH THREE-STATE OUTPUTS 



134 



positive logic: 



Y = ABCDEFGHIJKL 

Output is off (disabled) when output control is high. 



See page 6-33 



QUAD EXCLUSIVE-OR/NOR GATES 



135 



positive iogic: V = ( A BS © C = ABC 4 ABC + ABC + ABC 



See page 7-129 



QUAD EXCLUSIVE-OR GATES 



136 



positive logic: Y = A © B = AB+AB 



See page 7-131 



Vcc M L K J I H Y 




L iAnimtAj h i^iArtittir 



C D E F^ G GND 



SN54S133(J,W) SN74S133U, N) 



OUTPUT 
Vcc CONTROL L K J I H Y 



^ 



5 



A B C D E F G GND 

SN54S134 (J, W) SN74S134 (J, N) 



3C, 4C 38 3A 



J1»PM»R 






"lijiiiiirLifiiJiiJiiJiir 

1A IB 1Y 1C. 2C 2A 2B 2Y GND 

SN54S135U, W) SN74S135IJ, N) 



NC— No internal connection 



VCC « 4A 4Y 38 3A 3Y 



i£JW 



T±njJi±riiJiLnjJiLr 

1A 1B 1Y 2A 2B 2Y GND 

SN54136U.W) SN74136U, N) 
SN54LS136 (J. W) SN74LS136 (J, N) 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEW) 



3-TO-8 LINE DECODERS/MULTIPLEXERS 



138 



See page 7-134 



DATAoumrra 



/■ ■ ^ * 

VCC / Y0 Y1 Y2 Y3 Y4 YS Y6 X 



1 1 I 1 I 



Y3 Y4 YS 



C G2A G2B G1 



liJliJTjJllJljJUillJli^ 



SN54LS138 (J, W) SN74LS138 (J, N) 
SN54S138 (J, W) SN74S138 (J, N) 



DUAL 2-TO-4 LINE DECODERS/MULTIPLEXERS 



See page 7-134 



DATA OUTPUTS 



VCC 2G ; 2A 2B^ / 2Y0 2Y1 2Y2 



rJ^lRlRJ^^ 


A 


1 1 A A A i 


G 


A B YO V, Y2 3 |J 

1 




i-C G 


B YO Y1 Y2 Y3 


1 1 1 Y Y Y Y 



1G 1A 1B V 1Y0 

ENABLE > y ' > 

SELECT D 



SN54LS139 "(J, W) SN74LS139 (J, N) 
SN54S 139 (J, W) SN74S139 (J, N) 



DUAL 4-INPUT POSITIVE-NAND 50-OHM LINE DRIVERS 

140 



positive logic: 
Y = ABCD 



See page 6-22 



V'CC 20 2C NC 2B 2A 2V 




^irLiTLiTiAriirLLrLir 



IB NC 1C ID 1Y GND 

SN54S140 (J, W) SN74S140 (J, N) 



NC— No internal connection 



BCD-TO-DECIMAL DECODER/DRIVER 

141 DRIVES COLD-CATHODE 

INDICATOR TUBES 



See page 7-138 



JiTRMinrifL^^ 



•tnrtr 



T~ ~ r 



murLifiinAnjLnjJiij 



OUTPUTS INPUTS 



SN74141 (J, N) 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEWS) 



COUNTER/LATCH/DECODER/DRIVER 

142 DIVIDE-BY-10 COUNTER 
4-BIT LATCH 

4-BIT TO 7-SEGMENT DECODER 
NIXIE t TUBE DRIVER 



See page 7-140 

^Nixie is a registered trademark of the Borroughs Corp. 




niiiiJiijiiJiiJijJlillir 



SN74142 (J, N) 



COUNTERS/LATCHES/DECODERS/DRIVERS 



143 



144 



15 mA CONSTANT CURRENT 
1- TO 5-V OUTPUT RANGE 

UP TO 15-V INDICATORS 
UP TO 25 mA 
OPEN-COLLECTOR OUTPUT 




SN54143 (J, W) SN74143 (J, N) 
SN54144 (J, W) SN74144 (J, N) 



See page 7-143 



BCD-TO-DECIMAL DECODERS/DRIVERS FOR LAMPS, RELAYS, MOS 

145 



BCD-TO-DECIMAL 



V CC 'A B C ' *~9 8 7 -1 




^UUH^b 






A B CO 

BCD-TO-DECIMAL 
0123456789 


r 


_yy Y y " Y Y Y V ^ — ' 1 


^JiLL^rn 


1 2 3 4 5 6, GND 



See page 7-148 



OUTPUTS 

SN54145 (J, W) SN74145 (J, N) , 
SN54LS145 (J, W) SN74LS145 (J, W) 



10-LINE DECIMAL TO 4-LINE BCD PRIORITY ENCODERS 



147 



L .finfiTRmmJilfilJT1 



i ri i a 



See page 7-151 



l TjALniJiiJiiJi±JiiJii-r J 



SN54147 (J, W) SN74147 (J, N) 
SN54LS147 (J, W) SN74147 (J, N) 

NC — No internal connection 



5-40 



Texas Instruments 

INCORPORATED 
POST OFFICE BOX 5012 • DALLAS. TEXAS 75222 



54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEWS) 



8-LINE-TO-3-LINE OCTAL PRIORITY ENCODERS 



148 



See page 7-151 



150 



See page 7-157 



1-OF-8 DATA SELECTORS/MULTIPLEXERS 

151 



See page 7-157 



1-OF-8 DATA SELECTORS/MULTIPLEXERS 



152 



See page 7-157 



OUTPUTS INPUTS 

VCC 'EO ^~~ 



a — a i AAA 



T T T-T T T 



ljjunifiiAininiiiir 

\ * 5 6 7 El , v A2 A1 7 GND 

INPUTS OUTPUTS 

SN54148 (J, W) SN74148 (J, N) 
SN54LS148 (J, W) SN74LS148 (J, N) 



1-OF-16 DATA SELECTORS/MULTIPLEXERS 



J*u^u^u^^ 



i2niniriimn^ijji|n^^ 



SN54150(J,W) SN74150J,N) 



J^tjAjtu^^^ 



. . . I I I M 



SN54151A (J, W) SN74151A (J, N) 
SIM54LS151 (J,W) SN74LS151 (J, N) 
SN54S151 (J.W) SN74S151 (J, N) 



T^^" 



r ^-^l^U^U^LrTLTTl^, 



n^iinirtiniiiinir 



DATA INPUTS 

SN54152A (W) 
SN54LS152 (W) 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEW) 



DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 



153 



See page 7-165 



4-LINE TO 16-LINE DECODERS/DEMULTIPLEXERS 



154 



See page 7-171 



DATA INPUTS 



JilEMt^pHJIL 




CTDnnc o ^ n 'OUTPUT GNn 



OUTPUT GND 
1G SELECT DATA INPUTS 1Y 

SN54153 (J, W) SN74153 (J, N) 

SN54L153 (J) SN74L153 (J, N) 

SN54LS153 (J F W) SN74LS153 (J, N) 

SN54S153(J,W) SN74S153(J,N) 




SN54154 (J, W) SN74154 (J, Nl 
SN54L154U) SN74L154(J, N) 



DECODERS/DEMULTIPLEXERS 

DUAL 2- TO 4-LINE DECODER 

DUAL 1-TO 4-LINE DEMULTIPLEXER 

3- TO 8-LINE DECODER 

1- TO 8-LINE DEMULTIPLEXER 



155 



TOTEM-POLE OUTPUTS 



156 OPEN-COLLECTOR OUTPUTS 



See page 7-175 



VCC 2C 2G 



JTUW^mRjiriJiU^ 




r TT 

^2 JY1 2Y0 



nliLMiiitLniiitn^ 

DATA s7BBSETIc\iY3IY2 1Y1 1Y0, <3NO 



1C 1G INPUT 



SN54155 (J, W) SN74155 (J, N) 

SN54LS155 (J, W) SN74LS155 (J, N) 

SN54156 (J, W) SN74156 (J, N) 

SN54LS156(J.W) SN74LS156 (J, N) 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEW) 



QUAD 2- TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

157 NONINVERTED DATA OUTPUTS 

158 INVERTED DATA OUTPUTS 



See page 7-181 



OUTPUT INPUTS OUTPUT 



VCC STBOBE 4A 4B 4Y 3A 3B 3Y 




LiJiinjJiiJiin±njJiir 

SFI FPT 1A 1R IV ■>« -»o -iw ™.r* 



— ,^_ ■ 2A 2B ' ^ Y GND 

INPUTS OUTPUT INPUTS OUTPUT 

SN54157 (J, W) SN74157 (J, N) 

SN54L157 (J) SN74L157 (J, N) 

SN54LS157 (J, W) SN74LS157 (J, N) 

SN54S1 57 (J, W) SN54S1 57 (J, N) 

SN54LS158 (J, W) SN74LS158 (J, N) 

SN54S1 58 (J, W) SN74S1 58 (J, N) 



4- TO 16-LINE DECODERS/DEMULTIPLEXERS 
159 OPEN-COLLECTOR OUTPUTS 



See page 7-188 



^WWUW^WW-n 



C D G2 Gl 15 14 13 12 



6 7 B 9 10 



v GNO 

OUTPUTS 

SN54159 (J, W) SN74159 (J, N) 



SYNCHRONOUS 4-BIT COUNTERS 

160 DECADE, DIRECT CLEAR 

161 BINARY, DIRECT CLEAR 

16Z DECADE, SYNCHRONOUS CLEAR 
163 BINARY, SYNCHRONOUS CLEAR 



See page 7-190 



V CC OUTPUT Q A °B °C °D T *-0*P 



RIPPLE A Q B Of. D ENABLE 
CARRY T 

OUTPUT 

CLEAR LOAD 



iiJiijujiijLifiiiiiiiir 



D ENABLE GND 



DATA INPUTS 

SN54160(J,W) 

SN54LS160A(J,W) 

SN54161 (J,W) 

SN54LS161A(J,W) 

SN54162(J,W) 

SN54LS162A(J,W) 

SN54S162 (J,W) 

SN54163(J,W) 

SN54LS163A(J,W) 

SN54S163(J,W) 



SN74160(J, N) 
SN74LS160A (J, N) 
SN74161 (J, N) 
SN74LS161A (J, N) 
SN74162U, N) 
SN74LS162A (J, N) 
SN74S162 (J,N) 
SN74163(J,N) 
SN74LS163A(J,N) 
SN74S163(J,N) 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



5-44 



PIN ASSIGNMENTS (TOP VIEWS) 



8-BIT PARALLEL OUTPUT SERIAL SHIFT REGISTERS 
164 ASYNCHRONOUS CLEAR 



See page 7-206 



PARALLEL-LOAD 8-BIT SHIFT REGISTERS WITH 
COMPLEMENTARY OUTPUTS 

165 



See page 7-212 



8-BIT SHIFT REGISTERS 

166 PARALLEL/SERIAL INPUT 
SERIAL OUTPUT 



See page 7-217 



V CC ' Q H Q G °F Q E 'CLEARCLOCK 




11111 








H Q G Q F Q E CLEAR 

A CK<- 

B °A' °B °C °D 




1 1 1 1 1 





A B 0» QT <V On. GND 



SERIAL INPUTS 



SN54164(J,W) SN74164(J,N) 
SN54L164(J,T) SN74L164 (J, N) 
SN54LS164 (J, W) SN74LS164 (J, N) 



PARALLEL INPUTS 



V cc INHIBIT 15 C B A INPUT Oh 



I 



niitijiijiiiiiitittiiiij 



H , OUTPUT GND 



PARALLEL INPUTS 



SN54165 (J, W) SN74165 (J, N) 

SN54LS165(J,W) SN74LS165 (J, N) 






u 



niAiMMJiiU^ 



PARALLEL INPUTS 



SN54166 (J, W) SN74166 (J, N) 
SN54LS166 (J, W) SN74LS166 (J, N) 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEW) 



SYNCHRONOUS DECADE RATE MULTIPLIERS 

167 



See page 7-222 



JilRRCTli^^ 




SN54167 (J, W) SN74167 (J, N) 



NC — No internal connection 



4-BIT UP/DOWN SYNCHRONOUS COUNTERS 

168 DECADE 

169 BINARY 



See page 7-226 



VCC OUTPUT ' QA QB QC 0© * T LOAD 




1 1 M 1 J 




RIPPLE QA Ob Qc Oo ENABLE 


I i i 1 i f 

1 1 1 1 1 1 


^iiJiiiiiniJiinirLLrLir 

U/D* CK v A B C D , ENABLE GND 



SN54LS168A(J,W) SN74LS168A (J, N) 

SN54S168 (J, W) SN74S168 (J, W) 

SN54LS169A(J,W) SN74LS169A (J F N) 

SN54S169 (J, W) SN74S169 (J, N) 



4-BY-4 REGISTER FILES 



170 



SEPARATE READ/WRITE ADDRESSING 
SIMULTANEOUS READ AND WRITE 
OPEN-COLLECTOR OUTPUTS 
EXPANDABLE TO 1024 WORDS 



See page 7-237 



a W RITE SELECT ENABLE OUTPUTS 
'W A W B " WRITE READ "Q1 Q2' 



JZHjlEEHMIk 




tfMWWPSr 



DATA READ SELECT OUTPUTS 

SN54170 (J, W) SN74170 (J, W) 
SN54LS170(J,W) SN74LS170 (J, N) 



Texas Instruments 

INCORPORATED 
POST OFFICE BOX 5012 • DALLAS. TEXAS 75222 



5-45 



54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



5-46 



PIN ASSIGNMENTS (TOP VIEWS) 



16-BIT REGISTER FILE 

172 



INDEPENDENT READ/WRITE ADDRESSING 
SIMULTANEOUS READ/WRITE 
8-WORDS OF TWO BITS EACH 
3-STATE OUTPUTS 



See page 7-245 



4-BIT D-TYPE REGISTERS 
173 3-STATE OUTPUTS 

See page 7-249 



HEX D-TYPE FLIP-FLOPS 



174 



SINGLE RAIL OUTPUTS 
COMMON DIRECT CLEAR 



See page 7-253 



QUAD D-TYPE FLIP-FLOPS 

175 



COMPLEMENTARY OUTPUTS 
COMMON DIRECT CLEAR 



See page 7-253 



r^assSSasssSrn 




™™mfff 



SN74172(J,N) 



VCC CLEAR '1D 20 3D «o' 'G2 G1* 



K 



CLEAR 1D 20 3D 40 DATA 

ENABLE 

OUTPUT 

CONTROL 10 20 30 40 



5 



ujliniJi±njjiiJiiJii^ 

TBI W7 710 M 30 4Q, CLOCK GND 

OUTPUT CONTROL OUTPUTS 

SN54173(J,W) SN74173IJ.N) 

SN54LS173 (J, W) SN74LS173 (J, N) 



vcc aa to so so 4P «q clock 



□^^LrV-^q^S 



Hihinjriin^ncfiTnir 1 ' 

! , !!'ll J ! , !!-n !'!!*! 



SN54174(J,W) 
SN54LS174 (J,W 
SN54S174(J,W) 



SN74174(J,N) 
SN74LS174 (J, N) 
SN74S174 (J, N) 



VCC «Q «0 4D 3D 3C 30 CLOCK 



S 



S 



S 



s: 



nLifi^iiiriirSCiTir 

CLEAR 10 l3 10 20 JO 20 GND 

SN54175(J,W) SN74175(J,N) 

SN54LS175 (J, W) SN74LS175 (J, N) 

SN54S175 (J, W) SN74S175 (J, N) 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEWS) 



PRESETABLE COUNTERS/LATCHES 
I/O DECADE (BI-QUINARY) 

177 BINARY 

See page 7-259 



4-BIT UNIVERSAL SHIFT REGISTERS 

17fi 



See page 7-265 



4-BIT UNIVERSAL SHIFT REGISTERS 

179 DIRECT CLEAR 

Q D COMPLEMENTARY OUTPUTS 



See page 7-265 



9-BIT ODD/EVEN PARITY GENERATORS/CHECKERS 

180 



See page 7-269 



DATA INPUTS 



V CC CLEAR Q D l-ft g-^ Qb 1 



CLEAR Q D D B Qb 



QC 



iifiijiiriijujujur 

COUNT/ Or \_C__A, Qa CLOCK GND 

LOAD ^ V— J A 2 

DATA INPUTS 

SN54176(J,W) SN74176(J,N) 

SN54177 (J, W) SN74177 (J, N) 



OUTPUT OUTPUT 



VCC r C D' SHIFT Op LOAD Op 

JMjEaHMIliiL 



niJiMiiiiiiifuiiir 



SN54178(J,W) 



SN74178 (J, N) 



** c P SHIFT UP Up LOAD Qc 



D SHIFT Qq Qo LOAD 



A IN Qa 



niJUiMiiiiiiijtifiir 



SN54179(J,W) 



SN74179(J,N) 



J^U^MMMBJJL 



L iiftittitt*n*n*ttif 



INPUTS 

SN54180 (J r W) 



SN74180 (J, N) 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEWS) 



ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

181 16 ARITHMETIC OPERATIONS 
16 LOGIC FUNCTIONS 



J^U^U^U^J*^^ 



See page 7-271 



LOOK-AHEAD CARRY GENERATORS 

182 



See page 7-282 



DUAL CARRY-SAVE FULL ADDERS 



183 



See page 7-287 



CODE CONVERTERS 

CASCADEABLE TO N-BITS 

184 BCD-TO-BINARY 

185 BINARY-TO-BCD 
See page 7-290 



fr— 6 — ft 4 fi fc 



^lininininimjiiJi^iii^ 



SN54181 (J, W) 
SN54LS181 (J,W) 
SN54S181 (J.W) 



/Y_ 

SN74181(J,N) 
SN74LS181 (J.N) 
SN74S181 (J, N) 






G2 C„ <:„.„ C^y 



Ti 5o PO 53 ?3 



ii r y_y i 



w?w¥pr 



SN54182U.W) 
SN54S182IJ.W) 



SN74182 (J, N) 
SN74S182 (J, N) 



J^iMMj¥iRm 



iii 




HljMkkiiiW 



SN54LS183 (J, W) SN74LS183 (J, N) 

SN54H183 (J, W) SN74H183 (J. N) 



BINARY SELECT 



Vcc G ' E C B A Y8 








1 1 


1 

1 






— v 


G E D C B A 
1 Y 
<2 Y3 Y4 Y5 Y6 Y7 


— 






i 1 




-T- 



Y1 Y2 Y3 Y4 Y5 Y6 Y7 , GND 



SN54184(J,W) 
SN54185AU.W) 



SN74184 (J, N) 
SN74185A (J, N) 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEWS) 



512-BIT PROGRAMABLE READ-ONLY MEMORIES 

186 64 8-BIT WORDS 

OPEN-COLLECTOR OUTPUTS 



See Bipolar Microcomputer Components Data Book, LCC4270 



1024-BIT READ-ONLY MEMORIES 

IX I OCC il dit iai/-\ r» rxr> 

OPEN-COLLECTOR OUTPUTS 



See Bipolar Microcomputer Components Data Book, LCC4270 



256-BIT PROGRAMMABLE READ-ONLY MEMORIES 



188 



32 8-BIT WORDS 
OPEN-COLLECTOR OUTPUTS 



See Bipolar Microcomputer Components Data Book, LCC4270 



64-BIT RANDOM-ACCESS MEMORIES 

189 164-BIT WORDS 

THREE-STATE OUTPUTS 



See Bipolar Microcomputer Components Data Book, LCC4270 



r^^Ui^J alJ«lJ^ [g] 



5 



TiniTLiriiri^lininiJi^^ 



SN54186 (J, W) SN74186 (J, N) 

INC — No interna! connection 



V CC AD H S2 SI DPI DO 2 DO 3 DO 4 

JilHRmMTTCTTL 






D01 D02 D03 
D04 
E D A B C 



TiiiiinniniJTiJLijTif 

AD G AD F AD E AD D AD A AD B AD C GND 

SN54187 (J, W) SN74187 (J, N) 



^l^lMJ^lRj^im 



SN54188A (J, W) SN74188A (J, N) 

SN54S188 (J, W) SN74S188 (J, N) 






SN54S189 (J, W) SN74S189 (J, N) 



Texas Instruments 

INCORPORATED 
POST OFFICE BOX 5012 . DALLAS. TEXAS 75222 



5-49 



54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



5-50 



PIN ASSIGNMENTS (TOP VIEWS) 



SYNCHRONOUS UP/DOWN COUNTERS 

190 BCD 

191 BINARY 



See page 7-296 



SYNCHRONOUS UP/DOWN DUAL CLOCK COUNTERS 

192 BCD WITH CLEAR 

193 BINARY WITH CLEAR 



See page 7-306 



4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS 



194 



See page 7-316 




niJlilMiMlMiJUJ 



SN54190 (J, W) SN74190 (J. N) 

SN54LS190(J,W) SN74LS190 (J, N) 

SN54191 <J, W) SN74191 (J, N) 

SN54LS191 (J. W) SN74LS191 (J, N) 



L |^|^fiUiTOJilrtutl- 



* BORROW CARRY LOAD 



TP^PHHW 1 ^ 



SN54192U.W) 
SN54L192 (J) 
SN54LS192U.W) 
SN54193(J,W] 
SN54L193 (J) 
SN54LS193(J,W) 



SN74192 (J, N) 
SN74192 (J, N) 
SN74LS192 (J, N) 
SN74193(J,N) 
SN74L193 (J, N) 
SN74LS193U.N), 



VCC °A °B °C °0 CLOCK SI SD 



Qa Qb °c Qd 



niJUJUJUJliJlilliJliJ 



SN54194 (J, W) SN74194 (J, N) 

SN54LS194A (J, W) SN74LS194A (J, N) 
SN54S194 (J, W) SN74S194 (J, N) 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEWS) 



4-BIT PARALLEL-ACCESS SHIFT REGISTERS 



195 



See page 7-324 



vcc Qa ob Qc Qp oo 



j^aaaaflj^L 




n^tlMttArtittiJiinif 



SN54195 (J, W) SN74195 (J, N) 

SN54LS195A (J, W) SN74LS195A (J, N) 
SN54S195 (J.. W) SN74S195 (J Nl 



PRESETABLE COUNTERS/LATCHES 

196 DECADE/BI-GUINARY 

197 BINARY 



See page 7-331 



DATA INPUTS 



"CC CLEAR °P 



J^-ra-RJiTU^UTUTL 




J_ 










CLEAR Qd D B Qb 

COUNT/ CLOCK < 
LOAD 1 

CLOCK 

Qc c a Qa a 













SN54196(J,W) 

SN54LS196U.W) 

SN54S196(J,W) 

SN54197(J,W) 

SN54LS197(J,W) 

SN54S197(J,W) 



_, Oa CLOCK GND 
TS 

SN74196(J,N) 
SN74LS196 (J, N) 
SN74S196 (J, N) 
SN74197 (J, N) 
SN74LS197 (J, N) 
SN74S197 (J, N) 



8-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS 



198 



See page 7-338 



H Qh °G 



jmuuuuuuuuuu-. 




SO SHIFT INPUT d A InHjT Og INPUT Q,. INPUT Q,, CLOCK GND 



SN54198 (J. W) SN74198 (J, N) 



Texas Instruments 

INCORPORATED 
POST OFFICE BOX 5012 . DALLAS. TEXAS 75222 



5-51 



54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEWS) 



8-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS 
199 J-K SERIAL INPUTS 



"CC L OAD H "M b -ij t- -i- c -t . . l - Ll - ,, - r " 



See page 7-338 



256-BIT RANDOM-ACCESS MEMORIES 

200 256 1 -BIT WORDS 
3-STATE OUTPUT 



See Bipolar Microcomputer Components Data Book, LCC4270 



256-BIT RANDOM-ACCESS MEMORIES 

201 256 1 -BIT WORDS 

3-STATE OUTPUT 



See Bipolar Microcomputer Components Data Book, LCC4270 



256-BIT READ/WRITE MEMORIES WITH POWER DOWN 

202 256 1 -BIT WORDS 
3-STATE OUTPUT 



See Bipolar Microcomputer Components Data Book, LCC4270 



Qg f Qf 



"rmmnji^^^ 



SN54199(J,W) 



SN74199U, N) 



,. i¥i^uiu^immjiu 



AD C AD H Ol W AD G AD F 

AD A AD E 



3£ 



niitiJtiJUitiJiiJiiiiir 

ADA AD 8 SI S2 S3 OUT- ADD GND 



SN54LS200A (J, W) SN74LS20OA (J, N) 
SN54S200A (J, W) SN74S200A (J, N) 



JilMJ^lCT^l^^ 



r 



~m; 



W" AD G AD F 
ADE 

DO ADD 



_7?i™ 



HiiiiJi±fiiJUJiiiii^ 



OUT- AD D GND 



SN54S201 (J, W) SN74S201 (J, N) 



nruirmnii^ 




liniJliJi±iiiJUJiiiur 

AD A AD B El E2 E3 OUT- AD D GND 



SN54LS202 (J, W) SN74LS202 (J, N) 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VI EWS) 



RANDOM-ACCESS MEMORIES 

Z07 EDGE-TRIGGERED WRITE CONTROL 
256 4-BIT WORDS 
COMMON I/O PORTS 



See Bipolar Microcomputer Components Data Book. LCC4270 



RANDOM-ACCESS MEMORIES 



208 



256 4-BIT WORDS 
3-STATE OUTPUTS 
EDGE-TRIGGERED WRITE CONTROL 



See Bipolar Microcomputer Components Data Book, LCC4270 



RANDOM-ACCESS MEMORIES 

1024 1-BIT WORDS 
3-STATE OUTPUTS 



214 



215 



CHIP SELECT (S) SIMPLIFIES EXPANSION 



CHIP ENABLE (E) SIMPLIFIES EXPANSION 
AND CONTROLS POWER DOWN 



See Bipolar Microcomputer Components Data Book, LCC4270 



VCCAOH W OE 1/01 1/02 1/03 1/04 




Lin±ruiiiJiiJiijLLrijj^ 

AD G ADF AD E AD D AD A ADB AD C GND 



SN54LS207 (J) SN74LS207 (J, N) 
SN54S207 (J) SN74S207 (J, N) 



V(X Dl « AD H IN OE DO 4 DO 3 DO 2 DO 1 DM 



3 



DI4ADH V of DO 4 DO 3 DO 2 DO 1 
ADA Dl1 

ftD BAD C ADD DI3 APE AD F AD G Dl 2 



JZl 



NLiiiijiAjiijliiiirLilMjir 

AD A AD B AD C AD D Dl 3 AD E AD F AD G Dl 2 GND 



SN54LS208 (J) 
SN54S208 (J) 



SN74LS208 (L, N) 
SN74S208 (J, N) 



V CC Dl w AD J AD I AD H AD G AD F 



Dl W J I H G 

f-0| 5" (E) FA5 

ABC E DO 



UliJLiJliJliJliJliJlif 

S AD A AD B AD C AD D AD E DO GND 



SN54LS214 (JD) SN74LS214 (JD, N) 
SN54S214 (JD) SN74S214 (JD, N) 
SN54LS215 (JD) SN74LS215 (JD, N) 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEWS) 



5-54 



DUAL MONOSTABLE MULTIVIBRATORS 

221 



See page 6-68 



ASYNCHRONOUS FIRST IN, FIRST OUT MEMORIES 
225 16 5-BIT WORDS 



See Bipolar Microcomputer Components Data Book, LCC4270 



4-BIT PARALLEL LATCHED BUS TRANSCEIVERS 
226 3-STATE OUTPUTS 



See page 7-345 



OCTAL BUFFERS/LINE DRIVERS/LINE RECEIVERS 
240 INVERTED 3-STATE OUTPUTS 



See page 6-83 



J^lJ^n^lJTUtljtl 




nitiininirtittirtiny 



SN54221 (J, W) SN74221 (J, N) 

SN54LS221 (J, W) SN74LS221 (J, N) 




SN74S225 (J, N) 





-I 1S L 


ii 


sl 


1 


*L 


ji 


3 I 


Jl 


2I 


JllHlol 


9 1 






G 


\B 


S 


2 


B 


1 


B 


2 


B3 B4 












GBA 








OCAB 












S1 


A1 


A2 


A3 


A4 OCBA 










I 
i 


1 
1 


I 
i 


I 
i 


! 1 
1 1 







STB SI A1 A2 A3 A4 OCBA GND 
GBA SEL 



SN54S226 (J, W) SN74S226 (J, N) 




SN54LS240 (J) SN74LS240 (J, N) 
SN54S240 (J) SN74S240 (J, N) 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEWS) 



OCTAL BUFFERS/LINE DRIVERS/LINE RECEIVERS 



241 



NON INVERTED 3STATE OUTPUTS 



See page 6-83 



QUADRUPLE BUS TRANSCEIVERS 
Z4Z INVERTED 3STATE OUTPUTS 



See page 6-87 




ninininimniiiimrtirt^r 



SN54LS241 (J) 
SN54S241 (J) 



SN74LS241 (J, N) 
SN74S241 (J, N) 




iinirLiTLiriirLLrLir 

Sab nc ia 2a 3a 4a gnd 

SN54LS242 (J, W) SN74LS242 (J, N) 

NC— No internal connection 



QUADRUPLE BUS TRANCEIVERS 

243 NONINVERTED ESTATE OUTPUTS 



See page 6-87 



OCTAL BUFFERS/LINE DRIVERS/LINE RECEIVERS 
244 NONINVERTED 3STATE OUTPUTS 



See page 6-83 




■linimlliniriiJ-Lif 



SN54243 ( J, W) SN74243 ( J, N ) 

NC— No internal connection 




SN54LS244 (J) SN74LS244 (J, N) 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



5-56 



PIN ASSIGNMENTS (TOP VIEWS) 



OCTAL BUS TRANCEIVERS 

245 NONINVERTED 3-ST ATE OUTPUTS 



See page 7-349 



BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS 

246 ACTIVE-LOW, OPEN-COLLECTOR, 30-V OUTPUTS 

247 ACTIVE-LOW, OPEN-COLLECTOR, 15-V OUTPUTS 



See page 7-351 



BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS 

248 INTERNAL PULL-UP OUTPUTS 

249 OPEN-COLLECTOR OUTPUTS 

See page 7-351 



DATA SELECTORS/MULTIPLEXERS 

251 TRUE AND INVERTED 3STATE OUTPUTS 



See page 7-362 



B5 B6 67 



J^UiU^U^J^l^^ 




SN54LS245 (J) SN74LS245 (J, N) 




SN54246 (J, W SN74246 (J, N) 
SN54247 (J, W) SN74247 (J, N) 
SN54LS247 (J, Wl SN74LS247 (J, N) 



Jifu^U^U^U^UTU 



4£ll3 



PTT^ 



?w|njn|FLpTin^f 

SN54248 (J, W) SN7424$T(J, N) 

SN54LS248 (J, W) SN74LS248 (J, N) 

SN54249 (J, W) SN74249 (J, N) 

SN54LS249 (J, W) SN74LS249 (J. N) 



J^lA^l^U^U^UTl 



■ "1 — I — i f! 



SN54251 (J, W) SN74251 (J, N) 
SN54LS251 (J,W) SN74LS251 (J, N) 
SN54S251 (J, W) SN74S251 (J, N) 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEWS) 



DUAL DATA SELECTORS/MULTIPLEXERS 
253 3 -S TATE OUTPUTS 



See page 7-369 



r ^U^J»^ 



i iiLrui !iJtirti^^ 



SN54LS253 (J, W) SN74LS253 (J, N) 



QUAD DATA SELECTORS/MULTIPLEXERS 
257 NONINVERTED ESTATE OUTPUTS 



See page 7-372 



QUAD DATA SELECTORS/MULTIPLEXERS 
258 '^VERTED 3STATE OUTPUTS 



See page 7-372 



EIGHT-BIT ADDRESSABLE LATCHES 

259 



See page 7-376 



■ ^wnm^LiM «K> «T JA 3B 3Y 



-J — I — I I ■ 



IB 1Y 2A 2B 2Y 



TBmmitfiijTMiTif 



SN54LS257A ( J, W) SN74LS257A (J,N) 
SN54S257 (J, W) SN74S257 {J, N) 



J^lRRJilCT^^ 




ijji±rijJi±JijJijJiJjii_n 



SN54LS258A (J, W) SN74LS258A (J, N) 
SN54S258 (J, W) SN74S258 (J, N) 



jijirmct^ 




iijiijiiitijiijiiitijiir 



SN54259 (J, W) SN74259 (J, N) 
SN54LS259 (J, W) SN74LS259 (J, N) 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEWS) 



DUAL 5-INPUT POSITIVE NOR GATES 



260 



See page 6-8 



2-BIT BY 4-BIT PARALLEL BINARY MULTIPLIERS 



261 



See page 7-380 



QUAD COMPLEMENTARY-OUTPUT ELEMENTS 



265 



See page 6-89 



VCC 1E ID 2E 2D 2C 2B 




Tinlnlmninmir 

1A IB 1C 2A 1Y 2Y GND 

SN54S260 (J, W) SN74S260 (J, N) 



jfytu^yly^LOjis^ 



LATCH M2 ^ &> 03 02 , GNO 



OUTPUTS 

SN54LS261 (J,W) SN74LS261 (J. N) 






SN54265 (J, W) SN74265 (J, N) 



QUAD 2-INPUT EXCLUSIVE-NOR GATES WITH OPEN-COLLECTOR OUTPUTS 



266 



positive logic: Y = A© B = AB + AB 



See page 7-386 



VCC *8 *A «Y sa JM ot 



1A IB 1Y 2A 2B 2Y GND 

SN54LS266 (J, W) SN74LS266 (J, N) 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEWS) 



2048-BIT READ-ONLY MEMORIES 

27" OPEN-COLLECTOR OUTPUTS 
512 4-BIT WORDS 



See Bipolar Microcomputer Components Data Book, LCC4270 



2048-BIT READ-ONLY MEMORIES 

271 OPEN-COLLECTOR OUTPUTS 
256 8-BIT WORDS 



See Bipolar Microcomputer Components Data Book, LCC4270 



OCTAL D-TYPE FLIP-FLOPS 

273 COMMON CLOCK 

SINGLE-RAI L OUTPUTS 



See page 7-388 



4-BIT BY 4-BIT BINARY MULTIPLIERS 

274 3-ST ATE OUTPUTS 
8-BIT PRODUCTS 
SUB-MULTIPLE PRODUCTS 



See page 7-391 



VCC ADHADI S D01D02D03D0 4 



H I S D0 1 DO 2 DO 3 



F E D A 



n±lUJlLfliAiJliilillir 

ADG AD F ADE ADD ADA AD B ADC GND 



SN54S270 (J) SN74S270 (J, N) 



I IT 



"imuiimninmmimmf 



SN54S271 (J) SN74S271 (J, N) 



r ^U^lR^U^U^Uiru^ui^UTi 



2=5^=500 



L 



S^a£tS£2i2 



SN54273 (J) SN74273 (J, N) 

SN54LS273 (J) SN74LS273 (J, N) 



rM&lfrlttJZU^^ 



I 



B2 n*2 g^-fl EM ^^7 AB2 "*6 A 



A2"* 2 Ag** 3 B2" AB2" AB2"* 1 



ninminimrLtninimn^ 

A2" A2"* 1 A2"* 2 A2"* 3 B2" 2" 2"* 1 2"* 2 2 1 " 3 Gl"" 

N v ' V- / v v- ' 



SN54S274 (J) SN74S274 (J, N) 



Texas Instruments 

INCORPORATED 
POST OFFICE BOX 5012 • DALLAS, TEXAS 75222 



5-59 



54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEW) 



7-BIT SLICE WALLACE TREES 
275 3-STATH OUTPUTS 



See page 7-391 



QUAD J-K FLIP-FLOPS 

276 SEPARATE CLOCKS 
EDGE-TRIGGERING 
COMMON DIRECT CLEAR 



See page 7-401 



4-BIT CASCADEABLE PRIORITY REGISTERS 

278 LATCHED DATA INPUTS 

PRIORITY OUTPUT GATING 



See page 7-403 



QUAD S-R LATCHES 



FUNCTION TABLE 



279 



DIODE-CLAMPED INPUTS 
TOTEM-POLE OUTPUTS 



INPUTS 


OUTPUT 


S* R 


Q 


H H 


o-o 


L H 


H 


H L 


L 


L L 


H* 




TiiiinjjiiHiJtLrtinj^ 



SN54LS275 (J) 
SN54S275 !J) 



SN74LS275 (J, N) 
SN74S275 (J, N) 



jflHM^ 




niJM^UJMiJuMliiW 



SN54276 (J) 



SN74276 (J, N) 



JilMMfflJ^Mll, , 



j Lfj i_Lj LU i_Li lL) i 



SN54278 (J, W) SN74278 (J, N) 

NC — No internal connection 



VCC 45 4R 4Q 352 Si 3H 3Q 



H = high level 

L = low level 

Qo = the level of Q before the indicated input conditions were established. 

•This output level is pseudo stable; that is, it may not persist when the 

S and R inputs return to their inactive (high) level. 
* For latches with double S inputs: 
H = both S inputs high 
See page 6-60 - 




L = one or both S inputs Ic 



IB ifl 152 1Q 2R 25 2Q GND 

SN54279 (J, W) SN74279 (J, N) 
SN54LS279 (J, W) SN74LS279 (J, N) 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEWS) 



9-BIT ODD/EVEN PARITY GENERATORS/CHECKERS 
280 N-BITCASCADEABLE 



^l-RJ^U^im 



See page 7-406 



Tmnzmnininzr 



SN54LS280 (J, W) SN74LS280 (J, N) 
SN54S280 (J, W) SN74S280 (J, N) 



4-BIT PARALLEL BINARY ACCUMULATORS 

<£B1 15 ARITHMETIC/ 

LOGIC-TYPE OPERATIONS 
LOGIC SHIFT (LOR R) 
EXPANDABLE TO N WORDS 



See page 7-410 




n^nimrLirtilti^tirtirtj™ 



SN54S281 (J, W) SN74S281 (J, N) 



4-BIT BINARY FULL ADDERS 

283 



^uyuyuyuyuyuyuTi^ 



See page 7-415 



SN54283 (J, W) SN74283 (J, N) 
SN54LS283 (J, W) SN74LS283 (J, N) 
SN54S283 (J) SN74S283 (J, N) 



4-BIT-BY-4-BIT PARALLEL BINARY MULTIPLIERS USED WITH '285 



ENABLE OUTPUTS 



284 



r J^RW™^^ 



EXPANDABLE FOR N-BIT- 
BY-N-BIT MULTIPLICATION 



USE 'S274 FOR NEW DESIGNS 

USE 'LS275/'S275 FOR LARGE MULTIPLIERS 



See page 7-420 



WORD INPUTS WORD INPUTS 

SN54284 (J, W) SN74284 (J, N) 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



5-62 



PIN ASSIGNMENTS (TOP VIEWS) 



4-BIT-BY-4-BIT PARALLEL BINARY MULTIPLIERS USED WITH '284 

285 EXPANDABLE FOR N-BIT- 
BY-N-BIT MULTIPLICATION 

USE 'S274 FOR NEW DESIGNS 

USE 'LS275/'S275 FOR LARGE MULTIPLIERS 

See page 7-420 



1024-BIT PROGRAMMABLE READ-ONLY MEMORIES 

287 256 4-BIT WORDS 
3-STATE OUTPUTS 



See Bipolar Microcomputer Components Data Book, LCC4270 



256-BIT PROGRAMMABLE READ-ONLY MEMORIES 

288 32 8-BIT WORDS 

3-STATE OUTPUTS 



See Bipolar Microcomputer Components Data Book, LCC4270 



64-BIT RANDOM-ACCESS MEMORIES 

289 16 4-BIT WORDS 

OPEN-COLLECTOR OUTPUTS 



See Bipolar Microcomputer Components Data Book, LCC4270 



VCC 2D GA GB Y0 Yl Y2 Y3 



B 



2D ENABLE Y0 Yl Y2 



2B 2A 1D 1A IB 1C 



^JtiJtiJtiJUlliililW 

2C 2B 2A / , ID 1A IB 1C , GND 



WORD INPUTS WORD INPUTS 



SN54285 (J, W) SN74285 (J, N) 



VCC AD H S2 SI DPI P02 DO 3 DO 4 



H S DOl D02 D03 

3 DOt 

F E A B C 



liMiJUJuMiM 

AD G AD F AD E AD D AD A AD B AD C GND 

SN54S287 (J, W) SN74S287 (J, W) 



J^U^U^l^l^U^U^UTl 



HiHiH«HiHiHiH«r 



SN54S288 (J, W) SN74S288 (J, W) 



JTiiilJrui^UTru^UTi 



_i i L. 



SN54S289 (J, W) SN74S289 (J, W) 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEWS) 



DECADE COUNTERS 

290 DIVIDE-BY-TWO AND DIVIDE-BY-5 



See page 7-423 



4-BIT BINARY COUNTERS 



inn 

OJ DIVIDE-BY-TWO AND DIVIDE-BY-EIGHT 



See page 7-423 



4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS 

295 



See page 7-429 



QUAD 2-INPUT MULTIPLEXERS WITH STORAGE 

298 



See page 7-432 



v cc Bom Rot-n 



r^U^-TO-^lJiLJTlJTI 



"OOJ HotlJ 
"9(11 



u 



"9«) Qc Qa 



niiiijiimjiiniiiir 

R911I NC Rfl(2) » Qc Qb . NC GND 



SN54290 (J, W) SN74290 (J, N) 
SN54LS290 (J, W) SN74LS290 (J, N) 



V CC RQ(2) R(X1) 



J^J^U^OJ^IJTI 



-e — e—4 



^illiJIiJIiniJ-LillLf 



SN54293 (J, W) SN74293 (J, N) 
SN54LS293 (J, W) SN74LS293 (J. N) 



Qa Qb Qc Qp 



^li^lMJ"JJU^LmJ^ 




SN54LS295B (J, W) SN74LS295B (J, N) 



WORD INPUT 



vcc Qa Qb Qc Qp clockselect ci 



Qa Qb Qc Qd 



C2 D2 D1 



UJllJlJAiJlJJliJlJJlLF 

B2 A2 A1 Bl C2 D2 D1 GND 



DATA INPUTS 



SN54298 (J, W) SN74298 (J, N) 
SN54LS298 {J, W) SN74LS298 (J, N) 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEWS) 



H/On f/of d'Qd b/os 



8-BIT BIDI RECTIONAL UNIVERSAL SHI FT/STORAGE REGISTERS ^JwU»U^14*U»T4^ 

299 3-ST ATE OUTPUTS 



See page 7-437 



256-BIT READ/WRITE MEMORIES 



300 256 1-BIT WORDS 

OPEN-COLLECTOR OUTPUT 



See Bipolar Microcomputer Components Data Book, LCC4270 



256-BIT RANDOM ACCESS MEMORIES 



301 256 1 -BIT WORDS 

OPEN-COLLECTOR OUTPUT 



See Bipolar Microcomputer Components Data Book, LCC4270 



256-BIT READ/WRITE MEMORIES 

302 256 1-BIT WORDS 

OPEN-COLLECTOR OUTPUT 



See Bipolar Microcomputer Components Data Book, LCC4270 



g/Qg e/qe c/Qc a/qa ha- 



TjTimri^LLmmnimnzf 

) 5l . 52 g/qg e'Qe c/Qc a/oa Qa- clock GND 



SN74LS299 (J, N) 
SN74S299 (J. N) 



SN54LS299 (J) 
SN54S299 (J) 



mmjinmjiifwiJiiJTL , 



ADC AD H Dl W AD G AD F 

an A AD E 



HijiijiljSMjiiftLr 



ADA AD B SI S2 S3 OUT ADD 



SN54LS300A (J, W) SN74LS300A (J, N) 
SN54S300A (J, W) SN74S300A (J, N) 



, miiuinjiiNiCTiiJTi- 



AD C AD H Dl W AO G AD F 

AD A *D E 

AD B S DO ADO 



JZ 



niMjJliJUJIiJtiM 



ADA ADB 51 



OUT AD D GND 



SN54S301 (J,W) SN74S301 (J, N) 



VcC ADC ADH INPUTENABLE ADG ADF AD 



1 1 1 n I L 



Dl WE ADG AD 

ADE 
DO ADD 






niJliJlini]liJliJUJlil 



E2 E3 OUT ADO GND 



SN54LS302 (J, W) SN74LS302 (J, N) 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEWS) 



1024-BIT RANDOM-ACCESS MEMORIES 

1024 1 -BIT WORDS 
OPEN-COLLECTOR OUTPUT 

314 CHIP SELECT (S) 
SIMPLIFIES EXPANSION 

315 CHIP ENABLE (E) SIMPLIFIES EXPANSION 
AND CONTROLS POWER DOWN 



See Bipolar Microcomputer Components Data Book, LCC4270 



VCC PI w AD J AD I AD H AD G AD F 



Dl W J I H G 

3" (E) FA5 

ABC E DO 



iiiiiJiin±n±niJTjJiir 

S AD A AD B AD C AD D AD E DO GND 

(E) 

SN54LS314 (JD) SN74LS314 (JD, N) 
SN54S314 (JD) SN74S314 (JD. Nj 
SN54LS315 (JD) SN74LS315 (JD, N) 



8-BIT BIDIRECTIONAL UNIVERSAL SHIFT/STORAGE REGISTERS 
323 3 " STATE OUTPUTS 



See page 7-443 



r^l^U^lFU^l^l^U^U^J^ 






G«G tft E C«c 



so ^ gi 5; t g/Og e'Qe c '°c w°a Qa' clear gnd 



SN54LS323 (J) SN74LS323 (J, N) 



VOLTAGE-CONTROLLED OSCILLATORS 

324 TWO-PHASE OUTPUTS 
ENABLE CONTROL 



See page 7-445 



jn-m-m-f?LriUTLfTi 



^iJliJTjJlinjJljJlLr 



SN54LS324 (J, W) SN74LS324 (J, N) 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



5-66 



PIN ASSIGNMENTS (TOP VIEWS) 



DUAL VOLTAGE-CONTROLLED OSCILLATORS 
325 TWO-PHASE OUTPUTS 



See page 7-445 



DUAL VOLTAGE-CONTROLLED OSCILLATORS 

326 TWO-PHASE OUTPUTS 
ENABLE CONTROL 



See page 7-445 



DUAL VOLTAGE-CONTROLLED OSCILLATORS 
327 ONE-PHASE OUTPUT 



See page 7-445 



8-LINE-TO-3-LINE PRIORITY ENCODERS 
348 3-ST ATE OUTPUTS 



See page 7-448 




SN54LS325 (J, W) SN74LS325 (J, N) 



V C c O UTPUT OUTPUTENABU 2CX1 2CX2 CO NTRO L CONTH OL 




^jii^Mun^JiiJiinir 



SN54LS326 (J, W) SN74LS326 (J, N) 



^u^u^uyU"U"^R 1 h 



p 



*i 



l ^jjiininininirLzr 



SN54LS327 (J, W) SN74LS327 (J, N) 



OUTPUTS INPUTS 



VCC 'EO GS V '3 2 1 ' A' 



i i i ii Ji 



EO GS 3 2 1 



T T T T T T 



iijiijiijiiniJiiJiLfiir 

,4 5 6 7 V , y« A1/ GND 

INPUTS OUTPUTS 

SN54LS348 (J, W) SN74LS348 (J, N) 



Texas Instruments 

INCORPORATED 

POST OFFICE BOX 5012 • DALLAS, TEXAS 75222 



54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEWS) 



DUAL 8-LINE-TO-1-LINE DATA SELECTOR/MULTIPLEXER 



351 



^J^u^u^i^^^ 



3STATE OUTPUTS 

4 COMMON DATA INPUTS 



"m 



m 



1 



ninimnAnmFiinimjizf 



See page 7-451 



SN74351 (N) 



DUAL 4-LSNE-TO-LINE DATA SELECTORS/MULTIPLEXERS 

1K9 



DATA INPUTS 



VCC 2G SELECT- 



JilJiTRCTinCT 



UNven i uno vcnoium ur i_o i 




See page 7-454 



IJJTJJ liJlJjUJlJi TjJli_r 



SN54LS352 (J, W) SN74LS352 (J, N) 



DUAL 4-LINE-TO-1-LINE DATA SELECTORS/MULTIPLEXERS 



VCC 2G S ELECT /- 



353 



^i^u^uiiu^uiaii^jTL 



3-STATE OUTPUTS 

INVERTING VERSION OF 'LS253 




lin ^jjiiriijii^ ^ 



See page 7-457 



SN54LS353 (J, W) SN74LS353 (J, N) 



FOUR-PHASE CLOCK GENERATOR/DRIVER 
FOR TMS 9900 MICROPROCESSOR 



362 



f ^a^l^lM^lM^u^u^ 



See page 7-460 



TANK TANK GND FFQ FFD »4 *3 *3 «4 GND 

1 2 1 TTL TTL 2 

SN74LS362 (J, N) 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEWS) 



OCTAL D-TYPE LATCHES 

363 TRANSPARENT LATCH 
3-STATE OUTPUT 
COMMON OUTPUT CONTROL 
COMMON ENABLE 



See page 7-467 



OCTAL D-TYPE FLIP-FLOPS 

364 COMMON CLOCK 

COMMON OUTPUT CONTROL 
3-STATE OUTPUTS 



See page 7-467 



HEX BUS DRIVERS 



365 3-STATE OUTPUTS 

NONINVERTED DATA OUTPUTS 
GATED ENABLE INPUTS 



See page 6-36 



HEX BUS DRIVERS 

366 INVERTED DATA OUTPUT 
GATED ENABLE INPUTS 
3-STATE OUTPUTS 



See page 6-36 






ae 



Cti 



lilUMiJtiJliJliJliMHr 



SN54LS363 (J) SN74LS363 (J, N) 






wSMiBSMT^ 




nlilijtiltiiljiiu^^ 



SN54LS364 (J) SN74LS364 (J. N) 



VCC 62 6A 6Y 5A 



J]LLi«U«U»U»lMS^ 




llninijTinirLtnirLir 



SN54365A (J. W) SN74365A (J, N) 
SN54LS365 (J, W) SN74LS365 (J, N) 



V(X S2 «A 6V SA 5Y 4A <' 



fdU rtin rcU 



njjiirijjiAniJTLiiiJiir 



2V 3A 3Y GNO 



SN54366A (J, W) SN74366A (J, N) 
SN54LS366 (J, W) SN74LS366 (J, N) 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEWS) 



HEX BUS DRIVERS 



367 



NONINVERTED DATA OUTPUT 
4-LINE AND 2-LINE ENABLE INPUTS 
3STATE OUTPUTS 



See page 6-36 



VCC G2 6A 



J^U^U^U^U^U^i^M- . 




Liniiiinini^iiTLinir 



SN54367A (J, W) SN74367A (J, N) 

SN54LS367 (J, W) SN74LS367 (J, N) 



HEX BUS DRIVERS 



ICQ 



INVbHI tU DAI A UUiru I 

4-LINE AND 2-LINE ENABLE INPUTS 
3-STATE OUTPUTS 



See page 6-36 



J^U^U^U^Uil, 




uji±njji±jiijiinijiLr 



2A 2Y 3A 3Y GND 



SN54368A (J, W) SN74368A (J, N) 

SN54LS368 (J, W) SN74LS368 (J, N) 



2048-BIT READ-ONLY MEMORIES 

370 512 4-BIT WORDS 

3-STATE OUTPUTS 



See Bipolar Microcomputer Components Data Book, LCC4270 



VCC ADH AD1 S DO 1 DO 2 0O3 D04 

nrjjiriji7HFUTijT[^^ 











i 


> 






































G 




D04 








FED 


A 


B C 






I I I 




| | 







AD G AD F AD E AD D AD A AD B AD C GND 



SN54S370 (J) SN74S370 (J, N) 



2048-BIT READ-ONLY MEMORIES 

371 256 8-BIT WORDS 

3-STATE OUTPUTS 



j^j^uihj^j^u^^ 




See Bipolar Microcomputer Components Data Book, LCC4270 



L iininin«Jiinininiriinif 



SN54S371 (J) SN74S371 (J, N) 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEWS) 



OCTAL D-TYPE LATCHES 

373 3-STATE OUTPUTS 

COMMON OUTPUT CONTROL 
COMMON ENABLE 



See page 7-471 



OCTAL D-TYPE FLIP-FLOPS 

374 3-ST ATE OUTPUTS 

COMMON OUTPUT CONTROL 
COMMON CLOCK 



See page 7-471 



4-BIT BISTABLE LATCHES 



375 



See page 7-478 



V CC ■" ■» ™ *» ■» ** ** °" u 




QtojaB 



^ijiiiiiji±jijLn2iiiiiiJi±njir 



SN54LS373 (J) SN74LS373 (J, N) 
SN54S373 (J) SN74S373 (J, N) 



VCC "Q *> fQ «i ou »J au au «-«-»■-* 




niiiiitiiuiMiJkMLiit^r 



SN54LS374 (J) SN74LS374 (J, N) 
SN54S374 (J) SN74S374 (J, N) 



. -^U^MJ^IMJ^UTL 



"i — r 



^ininiMiniJiiniriir 



SN54LS375 (J, W) SN74LS375 (J, N) 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEWS) 



QUAD J-K FLIP-FLOPS 

376 COMMON CLOCK 
COMMON CLEAR 



See page 7-479 



J^U^U^U^U^U^M^ 



IS 



^0- 



IFrr 



£ZZ 



rs 



S3 



LiriiTLinininjinirLLr 



SN54376 (J, W) SN74376 (J, N) 



OCTAL D-TYPE FLIP-FLOPS 



611 SINGLE-RAIL OUTPUTS 
COMMON ENABLE 
COMMON CLOCK 



See page 7-481 



V cc 8Q SD 7D 7Q 6Q 6D 5D 5Q CLOCK 




"iininimmnirLinAninir 

ENABLE 10 ID 2D 20 3Q 3D 4D 4Q GND 



SN54LS377 (J) SN74LS377 (J, N) 



HEX D-TYPE FLIP-FLOPS 

378 SINGLE-RAIL OUTPUTS 
COMMON ENABLE 
COMMON CLOCK 



See page 7-481 



JMMMMi 




njjijALnjJijALnjJiLF 



SN54LS378 (J, W) SN74LS378 (J, N) 



QUAD D-TYPE FLIP-FLOPS 

379 DOUBLE-RAIL OUTPUTS 
COMMON ENABLE 
COMMON CLOCK 



See page 7-481 



JilMRRRil^Ji^ 



^ 



^ 



^ 



>< 



LiAiiMAiiiiiiJijJiir 



SN54LS379 (J, W) SN74LS379 (J, N) 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEWS) 



ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

381 8 BINARY FUNCTIONS 

USE 'S182 FOR LOOK-AHEAD CARRY 



Sea page 7-484 



QUAD 2-INPUT EXCLUSIVE-OR GATES 



386 



POSITIVE LOGIC: 
Y = AeB-AB+AB 



See page 7-487 



1024-BIT PROGRAMMABLE READ-ONLY MEMORIES 

387 256 4-BIT WORDS 

OPEN-COLLECTOR OUTPUTS 



See Bipolar Microcomputer Components Data Book, LCC4270 



DUAL DECADE COUNTERS 

390 BI-QUINARY OR BCD SEQUENCES 



See page 7-489 



J^U^LWJ51J¥U^U^U^U^L 




TiilmiUnAmmnyiiJi^f 



SN54S38 1 (J) SN74S38 1 ( J, N ) 



J^lMJ^U^UTUTl 



I^W 



"iliilmnlnliiinif 



SN54LS386 (J, W) SN74LS386 (J, N) 



Vcc AD H S2 SI DOT 00 2 DO 3 DO 4 



S D01 D02 D03 



EDA 



I ! i 



L iiiiiiiiJiiJiiJiiJUiiir 

AD G AD F AD E AD D AD A AD B AD C GND 



SN54S387 M, W) SN74S387 (J, N) 



2Q A 2S / 2Qb 2QC 2Qp 



I Qa l ob Qc Qd 



Qa x Qb oc Qq 



iijiijiininijiiniriir 



SN54390 (J, W) SN74390 (J, N) 

SN54LS390 (J, W) SN74LS390 (J, N) 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEWS) 



DUAL 4-BIT BINARY COUNTERS 



393 



See page 7-489 



20B 2Qc 2QD 



^R^MilR 




ijjiiTLiri±rLLtiinir 



SN54393 (J, W) SN74393 (J, N) 
SN54LS393 (J, W) SN74LS393 (J, N) 



4-BIT UNIVERSAL SHI FT REGISTERS 



395 



3-STATE OUTPUTS 



See page 7-496 



Qa ob Oc Qo Qq 



iEWTO^ 




njjiiTLLTiAHiJtiriirLjLr 



SN54LS395A (J, W) SN74LS395A (J, N) 



QUAD 2-INPUT MULTIPLEXERS WITH STORAGE 



398 DOUBLE-RAIL OUTPUTS 



See page 7-499 



J^^l^lR^l^l^lMJ^l 




SN54LS398 (J) SN74LS398 (J, N) 



QUAD 2-INPUT MULTIPLEXERS WITH STORAGE 
399 SINGLE-RAIL OUTPUTS 



See page 7-499 



V CC °D D1 D2 C2 CI Qc CLOCK 




LiJiiriin±fiiJiinjALr 



SN54LS399 (J,W) SN74LS399 (J, N} 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEWS) 



MULTI-MODE BUFFERED 8-BIT LATCHES 

412 3-ST ATE OUTPUTS 
DIRECT CLEAR 



\ INPUTS AND OUTPUTS 



V cc OUT IN OUT IN OUT IN OUT IN OUT CLEAR SE12 



r 



INT Dlfi DOB DI7 DO 7 DI6DO6 DI5D05 CLR 



DM DO 1 Df 2 DO 2 Dl 3 DO 3 D( 4 DO 4 



i r 



See page 7-502 



HllllJIiJIilliJIiJIlJIl^ 

SEC 1 MODE , IN OUT IN OUT IN OUT IN OUT.STROBE GND 



SN54S412 (J) SN74S412 U, N) 



TWO-PHASE CLOCK GENERATOR/DRIVER FOR 8080A 



424 



f^raranr^yinmjii 



uJiiiiiTLiriiJiiiiirLir 



See page 7-507 



SN74LS424 (J. N) 



QUAD GATES 



425 3-STATE OUTPUTS 

ACTIVE-HIGH ENABLING 



positive logic: Y = A 



See page 6-33 



V C C 4C 4A 4Y X 3A 3Y 



^ 



^ininiTLtniniriif 



2C 2A 2Y GND 



SN54425 (J, W) SN74425 (J, N) 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEWS) 



QUAD GATES 



42 6 3-ST ATE OUTPUTS 

U ACTIVE-LOW ENABLING 



positive logic: Y = A 



See page 6-33 



V C C 4C 1A 4Y X 3A 3Y 




n^rLLTiirLirLiriAnir 

1C 1A 1Y 2C 2A 2Y GND 



SN54426 (J, W) SN74426 {J, N) 



SYSTEM CONTROLLER FOR 8080A 

A 9B BIDIRECTIONAL DATA PORTS 

438 BIDIRECTIONAL DATA PORTS 



See page 7-514 



JMJMMM®^^ 




ijJl^JMiililLLJlMMo^ 



SN74S428 (N) 
SN74S438 (N) 



PROGRAMMABLE READ-ONLY MEMORIES 
256 8-BIT WORDS 

470 OPEN-COLLECTOR OUTPUTS 

471 3-STATE OUTPUTS 



, 4^U^Uinj«^ 



V 







See Bipolar Microcomputer Components Data Book, LCC4270 



nirLiJiimnirtinimmrf 



SN54S470 (J) SN74S470 (J, N) 
SN54S471 (J) SN74S471 (J, N) 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



5-76 



PIN ASSIGNMENTS (TOP VIEWS) 



PROGRAMMABLE READ-ONLY MEMORIES 

472 3-ST ATE OUTPUTS 

473 OPEN-COLLECTOR OUTPUTS 



3 DOS 007 D06 005 



J^^U^T^^ 



DO 1 DO 2 DO 3 



^tArtimmrtittirtij-Lirt^r 



DO 1 DO 2 DO 3 



See Memory and Microprocessor Data Book, LCC 4270 



SN54S472 (J) SN74S472 (J, N) 

SN54S473 (J) SN74S473 (J, N) 



PROGRAMMABLE READ-ONLY MEMORIES 

474 3-ST ATE OUTPUTS 

475 OPEN-COLLECTOR OUTPUTS 



V CC AD I NC St 32 S3 S4 DO8DO7D06D0 5DO 











^ 


















AD1 NC S DOS DO 7 DO 6 DO 5 
AD G AD F AD E AD D AD C AD B AD A DO 1 DO 2 DO 3 































L HiMl3Hi!1ii^^ 



AD H AD G AD F AD E AD D AD C 



DO 1 DO 2 DO 3 GND 



See Memory and Microprocessor Data Book, LCC 4270 



SN54S474 (J) SN74S474 (J, N) 

SN54S475 (J) SN74S475 (J, N) 

NC — No internal connection 



4-BIT SLICE PROCESSOR ELEMENTS 

481 



ifiCTC A ° 3 ADOP 1 ADP .'OV MC DOP DOT 1 DOT 3 DOSEL 

k«N«U«U„|J4«|^ 



J I I L 



DOP 3 DOSEL E 



R WRRT 
WRLFT 



G/AG P/LG C-owt 



iin*nin*n5n*n/nen*n™nHnnriMnMriwni*i i»i i«i m m w pi m |*j 

SN54S481 (J) SN74S481 (J, N) 



See Memory and Microprocessor Data Book, LCC 4270 
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS 



PIN ASSIGNMENTS (TOP VIEWS) 



4-BIT-SLICE EXPANDABLE CONTROL ELEMENTS 
482 CASCADABLE TON-BITS 



See Bipolar Microcomputer Components Data Book, LCC4270 



^mRM^M^MR 



S3 C-out Cin SI S2 



iiS\jJ\±lhJ\±JhJliJliJl±J\ir 



S3 t c-out Cm i ST S2 i 



SN54S482 (J) SN74S482 !J, N) 



DUAL DECADE COUNTERS 



490 



See page 7-520 



^MHHRJ^l^ 



QA Qb Qc Qd 



p 



Qb Qc Qq 



I i i 



njjiiTiiiiiJiiJiirizrL^ 

1 1 1QA 1 , 1QB IOC TQp r GNO 



SN54490 (J, W) SN74490 (J, N) 
SN54LS490 (J, W) SN74LS490 (J, N) 



4-BY-4 REGISTER FILES 

670 3-ST ATE OUTPUTS 

SIMULTANEOUS READ/WRITE 
EXPANDABLE TO 1024 WORDS 



See page 7-526 



: SELECT ENABLE OUTPUTS 

~W H " WRITE READ "0.1 02' 



JjCMRM^^ 



, 02 P3 Dd , R B R fl ,M 03 , GND 



SN54LS670 (J, W) SN74LS670 (J, N) 
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